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(54) Webbing winding device and ciutcli mechanism 



(57) A webbing winding devtee in which a breadth 
dimension of a torque limiter (90) is less than an axial 
direction dimension of an external gear (1 02). A rotation 
disc (140), the torque limrter (90) or the like is wholly 
disposed, along a radial direction of the extemal gear 
(102), between the extemal gear (1 02) and a peripheral 
wall (96) of a baseplate (92). Further, members such as 



pawls (130), a rotation disc (140) and the like are dis- 
posed, along a radial direction of the peripheral wall 
(96), between the peripheral wail (96) and an adaptor, 
and these members are accommodated at an Inner side 
of the external gear (102). Consequently, a thickness 
dimension (axial direction dimension) of a clutch is prac- 
tically the same as an axial direction dimension of the 
external gear (102), and this is extremely thin. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0(K)1] The present invention relates to a webbing 
winding device which structures a seat belt apparatus 
of a vehicle or the like, and to a clutch mechanism used 
for switching between transmission and disconnection 
of driving force of a motor or the like. 

Description of the Related Art 

[0002] A seat belt apparatus, which restrains a body 
of an occupant sitting at a seat of a vehicle with a long 
belt-form webbing belt, is equipped with a webbing 
winding devtee fixed to a body of the vehicle sideward 
of the seat. The webbing winding device Is equipped 
with, for example, a spool (winding shaft) whose axial 
direction is substantially along a front-rear direction of 
the vehicle. A length direction proximal end side of the 
webbing belt Is anchored at this spool. The spool ac- 
commodates the webbing belt in a state in which the 
webbing belt is wound on at an outer peripheral portion 
of the spool in a layered fomri. 

[0003] An urg ing member such as a torsion coil spring 
or the like is provided at the webbing winding device, 
and urges the spool in a winding direction for winding 
up the webbing belt. The webbing belt is wound on and 
accommodated by urging force of this urging member, 
and slackness or the like of the webbing belt in a state 
in which the webbing belt is applied to the body of the 
occupant Is eliminated by the urging force of the urging 
member. 

[0004] This type of webbing winding device is a struc- 
ture at which a tongue plate is provided at a length di- 
rection intermediate portion of the webbing belt. When 
the tongue plate Is pulled, against the urging force of the 
urging member, the webbing belt that has been wound 
on at the spool is drawn out. In this state, the tongue 
plate Is retained at a buckle device which is provided 
sideward of the seat, at a side thereof opposite to the 
side at whteh the webbing winding devce is disposed. 
Thus, the webbing belt can be applied to the occupant. 
[0005] Further mechanisms have been considered In 
whteh, at a time of rapid deceleration of the vehicle or 
the like, for the purpose of more strongly restraining the 
body of the occupant, for example, a driving force of a 
motor Is applied to the spool at the time of rapid decel- 
eration of the vehicle or the like. The spool is rotated in 
the winding direction by a certain amount by this driving 
force, and raises tension of the webbing belt. 
[0(K)6] In this type of webbing winding device, if the 
spool and a drive shaft of the motor are simply coupled 
(in the mechanical temis) at usual times, such a cou- 
pling becomes a hindrance to rotation of the spool when 
the webbing belt is drawn out and wound up for usual 



purposes, and unnecessary loads may be applied to the 
motor. Accordingly, a clutch mechanism is provided be- 
tween the drive shaft and the spool. 
[0007] Further, in a structure which, as described 

s above, supplies driving force of the motor to the spool 
and winds up the webbing belt with this driving force at 
a time of rapid deceleration of the vehicle, if a rotation 
amount of the motor is large, and rotation of the spool 
in the winding direction is excessive, the body of the oc- 

10 cupant will be constricted by excessive force from the 
webbing belt. 

[0008] This state, in which the webbing belt constricts 
the body of the occupant more than necessary while the 
webbing belt is applied, is a state in which rotation of 
the spool In the winding direction is hindered by the body 
of the occupant. Accordingly, employment of a "torque 
limiter", which releases the mechanical coupling be- 
tween the motor and the spool In a state in which the 
rotation of the spool Is hindered, when a rotational 

20 torque applied to the spool from the motor is at or above 
a predetermined magnitude, has been considered as 
one means for preventing this excessive constriction. 
[0009] Now, reductions in size and weight of devices 
mounted at vehicles, such as webbing winding devices, 

25 are constantly being demanded. However, when a 
torque limlter is provided in addition to a centrifugal 
clutch as described above, weight of the webbing wind- 
ing device is raised and the webbing winding devce be- 
comes larger. 

30 

SUMMARY OF THE INVENTION 

[0010] In consideration of the circumstances de- 
scribed above, an object of the present invention is to 
35 provide a webbing winding device which, In spite of in- 
cluding both a clutch mechanism and a torque limiter, 
enables reductions in size and weight, and to provide a 
clutch mechanism which includes a torque limiter and is 
small, thin and light. 
40 [001 1 ] I n a first aspect of the present invention , a web- 
bing winding devkse includes: a winding shaft at which 
a proximal end portion of a long bett-fonn webbing belt 
is anchored, the winding shaft winding the webbing belt 
in a layered fonn at a periphery thereof when the winding 
45 shaft is rotated in a winding direction one way about an 
axis thereof, and the winding shaft rotating in a drawing 
out direction, which Is opposite to the winding direction, 
while the webbing belt is drawn out by the webbing belt 
being pulled to a distal end side thereof; a slave shaft 
50 coaxially and integrally attached to the winding shaft; a 
motor side rotating body including a peripheral wall, at 
an Inner side of which the slave shaft is disposed at a 
vicinity of an axial center of the motor side rotating body, 
the motor side rotating body being coaxially and rela- 
ys tively rotatable with respect to the slave shaft, and the 
motor side rotating body receiving driving force from 
driving means for rotating about the axial center of the 
slave shaft; a ring-form Intennedlate rotating body dis- 
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posed at the inner side of the peripheral wail, between 
the slave shaft and the peripheral wall, the intermediate 
rotating body being relatively rotatable about the axial 
center of the motor side rotating body with respect to 
both the motor side rotating body and the slave shaft; a 
coupling member disposed between the intermediate 
rotating body and an outer peripheral portion of the slave 
shaft, the coupling member mechanically coupling the 
intennediate rotating body with the slave shaft in con- 
junction with rotation of the motor side rotating body; and 
a torque llmiter disposed between an Inner peripheral 
portion of the peripheral wall and an outer peripheral 
portion of the intermediate rotating body, the torque llm- 
iter including one portion which is anchored at one of 
the peripheral wall and the Intemiediate rotating body 
and another portion which is engaged with the other of 
the peripheral wall and the intennediate rotating body, 
the torque limiter mechanically coupling the peripheral 
wall with the intermediate rotating body and the engage- 
ment being released by a relative rotation force of the 
peripheral wall with respect to the Intermediate rotating 
body of at least a predetermined value. 
[0012] In the webbing winding device described 
above, the proximal end portion of the long belt-fonn 
webbing belt is anchored at the winding shaft. When the 
winding shaft is rotated in the winding direction the one 
way about the axis, the webbing belt is wound on the 
outer peripheral portion of the winding shaft in the lay- 
ered fomn, from the proximal end side thereof. Thus, the 
webbing belt is accommodated. 
[0013] When the distal end side of the webbing belt 
in this accommodated state Is pulled on, the webbing 
belt which has been wound up at the winding shaft (that 
is, In the accommodated state) is drawn out by a con- 
sequent tension force, while the winding shaft rotates In 
the drawing out direction opposite to the winding direc- 
tion. Hence, the webbing belt that has been drawn out 
is applied to the body of an occupant, and the body of 
the occupant is restrained by the webbing belt. 
[0014] The slave shaft is coaxially and integrally pro- 
vided at the winding shaft of this webbing winding de- 
vice. The peripheral wall, which structures the motor 
side rotating body, is provided peripherally to the slave 
shaft. When the driving force of the driving means is sup- 
plied to the motor side rotating body, the motor side ro- 
tating body rotates about the axial center thereof (that 
is, about the axial center of the slave shaft). 
[0015] The intennediate rotating body is provided be- 
tween the peripheral wall of the motor side rotating body 
and the slave shaft, to be relatively rotatable with re- 
spect to both the motor side rotating body and the slave 
shaft. The torque limiter is provided between the inner 
peripheral portion of the peripheral wall of the motor side 
rotating body and the outer peripheral portion of the In- 
tennediate rotating body The one portion of the torque 
limiter is anchored at either of the peripheral wall of the 
motor side rotating body and the intemnediate rotating 
body, and the other portion of the torque limiter Is an- 



chored at the other of the motor side rotating body and 
the intennediate rotating body. Thus^ the peripheral wall 
of the motor side rotating body is mechanically coupled 
with the intermediate rotating body via the torque limiter. 

5 Consequently in essence, the intermediate rotating 
body rotates when the motor side rotating body rotates. 
[0016] The coupling member is disposed between the 
inner peripheral portion of the intermediate rotating body 
and the outer peripheral portion of the slave shaft. When 

10 the motor side rotating body rotates, the coupling mem- 
ber couples the intennediate rotating body with the slave 
shaft in conjunction with this rotation of the motor side 
rotating body. Hence, in this state, the motor side rotat- 
ing body is mechanically coupled to the slave shaft via 

IS the torque limiter, the Intennediate rotating body and the 
coupling member. Thus, the rotation of the motor side 
rotating body is transmitted to the slave shaft via the 
torque limiter, the intermediate rotating body and the 
coupling member, and the slave shaft rotates. 

20 [0017] If this rotation of the slave shaft is rotation in 
the winding direction, rotation force in the winding direc- 
tion Is applied to the winding shaft, which is integral with 
the slave shaft, and the webbing belt starts to wind up. 
Accordingly, if the webbing belt is In the applied state, 

25 looseness (known as "slack") or the like of the webbing 
belt is forcibly wound up at the winding shaft, restraining 
force from the webbing belt is enhanced, and the web- 
bing belt can more assuredly hold the body of the occu- 
pant. 

30 [0018] On the other hand, if the rotation of the slave 
shaft is in the drawing direction, rotation force in the 
drawing direction is applied to the winding shaft. Accord- 
ingly if the webbing belt is in the applied state, the web- 
bing belt Is loosened, and a sensation of pressure felt 

35 by the occupant due to the application of the webbing 
belt is alleviated. 

[0019] The coupling member couples the intermedi- 
ate rotating body with the slave shaft only in conjunction 
with rotation of the motor side rotating body. If some ex- 

40 ternal force acts on the winding shaft and hence the 
slave shaft rotates, when rotation force is not applied at 
the motor side rotating body, the coupling of the inter- 
mediate rotating body with the slave shaft by the cou- 
pling member is released. 

^5 [0020] Accordingly, if the slave shaft rotates alone as 
described above, the rotation of the slave shaft is not 
transmitted to the intermediate rotating body and hence 
to the motor side rotating body, and rotation force of the 
slave shaft is not transmitted to the driving means. 

50 Therefore, failures and the like occurring at the driving 
means because of rotation forces of the winding shaft 
being transmitted to the driving means in accordance 
with, for example, the webbing belt being drawn out by 
the occupant and the like can be avoided. 

55 [0021] On the other hand, when the rotation force of 
the driving means is applied to the motor side rotating 
body, this rotation force is transmitted to the winding 
shaft via the torque limiter, the Intemnediate rotating 



3 



5 



EP 1 382 497 A1 



6 



body, the coupling member and the slave shaft, as de- 
scribed above. Here, If an external force counteracting 
this rotation force acts on the winding shaft, slave shaft 
and the like, the winding shaft, slave shaft and the like 
will not rotate. 

[0022] In consequence, the intemiediate rotating 
body coupled to the slave shaft by the coupling member 
will not rotate, and the motor side rotating body coupled 
to the intermediate rotating body by the torque limlter 
will not rotate, either. In the webbing winding device with 
this structure, the intermediate rotating body is relatively 
rotatable with respect to both the slave shaft and the 
motor side rotating body, but because of the coupling by 
the torque limiter, the motor side rotating body and the 
intermediate rotating body rotate Integrally. 
[0023] Here, in a state in which the aforementioned 
rotation force is at or above the predetermined value, 
and an external force counteracting this rotation force 
acts on the slave siiaft, winding shaft and the like, a rel- 
ative rotation force at or above the predetermined value 
Is generated between the peripheral wall of the motor 
side rotating body and the Intermediate rotating body. 
When this relative rotational force of at least the prede- 
termined value is generated between the peripheral wall 
of the motor side rotating body and the intermediate ro- 
tating body, the engagement of the torque limiter with 
the aforementioned other of the peripheral wall of the 
motor side rotating body and the Intennediate rotating 
body is released. 

[0024] As a result, the mechanica} coupling of the 
torque limiter with the other of the peripheral wall of the 
motor side rotating body and the Intenriediate rotating 
body, and hence the mechanical coupling of the motor 
side rotating body with the intemnediate rotating body, 
Is released. In this state, because the rotation force of 
the motor side rotating body is not transmitted to the in- 
tennediate rotating body, the motor side rotating body 
rotates alone. 

[0025] In this webbing winding device, the mechanical 
coupling between the peripheral wall of the motor side 
rotating body and the intermediate rotating body can be 
released when a relative rotational force of at least the 
predetemnlned value is generated between the periph- 
eral wall of the motor side rotating body and the inter- 
mediate rotating body. Therefore, In a case in which, for 
example, it is likely that the occupant to whom the web- 
bing belt is applied would experience an excessive sen- 
sation of pressure if the winding shaft acts to wind up 
the webbing belt excessively by the rotation force of the 
driving means, the winding up of the webbing belt can 
be interrupted by the body of the occupant resisting the 
winding force winding up the webbing belt (which is to 
say, the rotation force of the driving means). 
[0026] Thus, excessive winding of the webbing belt 
can be prevented as described above. Moreover, in 
such a state, because the mechanical coupling of the 
motor side rotating body with the Intermediate rotating 
body can be released and the motor side rotating body 



rotated alone by the rotating force received from the 
driving means, application of excessive loads to the driv- 
ing means by forcible stoppages of rotation will not oc- 
cur. As a result, the driving means can be conserved. 

5 [0027] This webbing winding devtee can provide var- 
ious operations and effects due to the inclusion of the 
coupling member torque limiter and the like as de- 
scribed above. In this webbing winding device, the in- 
termediate rotating body is disposed between the Inner 

10 peripheral portion of the peripheral wall structuring the 
motorside rotating body and the outer peripheral portion 
of the slave shaft. Further, the coupling member is dis- 
posed between the intermediate rotating body and the 
one of the motor side rotating body and the slave shaft 

IS (that is, either one of between the inner peripheral por- 
tion of the peripheral wall of the motor side rotating body 
and the outer peripheral portion of the intennediate ro- 
tating body and between the outer peripheral port:ion of 
the slave shaft and the inner peripheral portion of the 

20 intermediate rotating body). Further still, the torque lim- 
iter is disposed between the intennediate rotating body 
and the other of the motor side rotating body and the 
slave shaft (that Is, the other of between the Inner pe- 
ripheral portion of the peripheral wall of the motor side 

25 rotating body and the outer peripheral port:ion of the In- 
termediate rotating body and between the outer periph- 
eral portion of the slave shaft and the Inner peripheral 
portion of the intermediate rotating body). 
[0028] Accordingly, a clutch mechanism of the 

30 present webbing winding device formed by the struc- 
tures described above can be kept within a dimension 
of the motor side rotating body along a direction inter- 
secting the axis of the peripheral wall of the motor side 
rotating body (I.e., a radial direction). Moreover, the 

3s above-described structures are superposed along the 
axial direction of the peripheral wail. Thus, a dimension 
of the clutch mechanism of this webbing winding device 
along the axial direction of the peripheral wall can be 
made smaller. Consequently, great reductions In size 

40 and thickness of the whole of the webbing winding de- 
vice can be provided. 

[0029] In a second aspect of the present invention, the 
torque limiter includes a resilient member, the resilient 
member is formed with one of a substantial plate form 

45 with a thickness direction along a direction intersecting 
the axis of the motorside rotating body and a thin-walled 
tubular form including an internal diametric dimension 
greater than an extemal diametric dimension of the in- 
termediate rotating body and an extemal diametric di- 

50 mension smaller than an internal diametric dimension 
of the peripheral wall, the resilient member is disposed 
between the inner peripheral portion of the peripheral 
wall and the outer peripheral portion of the intennediate 
rotating body with the one portion being anchored at the 

55 one of the inner peripheral portion of the peripheral wall 
and the outer peripheral portion of the intermediate ro- 
tating body, and the other portion restliently engaging to 
the side of the other of the Inner peripheral portion of 
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the peripheral wall and the outer peripheral portion of 
the Intermediate rotating body by urging force of the oth- 
er portion, and the resilient engagement is released at 
a time at which the relative rotation force counteracts 
the urging force. 

[0030] According to the webbing winding device with 
the structure described above ^ the resilient member, 
whose thickness direction is along the direction inter- 
secting the axis of the motor side rotating body, is dis- 
posed between the inner peripheral portion of the pe- 
ripheral wall structuring the motor side rotating body and 
the outer peripheral portion of the Intermediate rotating 
body. The one portion of the resilient member is an- 
chored at either one of the inner peripheral portion of 
the peripheral wall and the outer peripheral portion of 
the intermediate rotating body. Thus, the resilient mem- 
ber rotates integrally when the either one of the motor 
side rotating body and the intemnediate rotating body ro- 
tates. 

[0031] Correspondingly, the other portion of the resil- 
ient member is resiliently engaged at the other of the 
Inner peripheral portion of the peripheral wait and the 
outer peripheral portion of the Intermediate rotating 
body. Essentially, the other portion of the resilient mem- 
ber is mechanically coupled to this other of the two pe- 
ripheral portions of the motor side rotating body and the 
intermediate rotating body. Accordingly, when the motor 
side rotating body rotates, rotation force is directly trans- 
mitted to the intennediate rotating body via the resilient 
member, and the intennediate rotating body rotates. 
[0032] However if the relative rotation force of the mo- 
tor side rotating body with respect to the intermediate 
rotating body is at or above the predetemnined value and 
the relative rotation force counteracts a resilient force 
(spring force) at the aforementioned other portion of the 
resilient member, the resilient engagement between the 
other portion of the resilient member and the other of 
the two peripheral portions is released. Thus, the me- 
chanical coupling of the motor side rotating body with 
the intermediate rotating body via the resilient member 
is released, f-lence, the rotation force of the motor side 
rotating body is not transmitted to the intermediate ro- 
tating body, and the motor side rotating body rotates in 
a state in which the intennediate rotating body has 
stopped. 

[0033] In this webbing winding device, the torque lim- 
iter is the resilient member described above. Here, the 
resilient member may be formed in the plate form whose 
thickness direction is along the direction intersecting the 
axis of the motor side rotating body, or in the thin-walled 
tubular form whose internal diametric dimension is larg- 
er than the external diametric dimension of the Interme- 
diate rotating body and whose external diametric dimen- 
sion Is smaller than the internal diametric dimension of 
the peripheral wall of the motor side rotating body. Thus, 
the resilient member which is a torque limiter having ei- 
ther the plate fomn or the tubular form is a structure 
which can be inteiposed In a gap between the peripheral 



wall of the motor side rotating body and the intemnediate 
rotating body 

[0034] That is, as long as dimensions are specified 
such that a gap large enough for interposition of the re- 

5 sfllent member can be formed between the peripheral 
wall of the motor side rotating body and the intermediate 
rotating body, the motor side rotating body need not be 
made any larger than necessary. Therefore, the clutch 
mechanism of the present webbing winding device. 

10 which is formed with the motor side rotating body, the 
torque limiter, the Intennediate rotating body, the cou- 
pling member and the slave shaft, can be made smaller 
and lighter as a whole. 

[0035] Furthermore, because the resilient member 
15 has the plate form or the tubular fomn as described 
above, the resilient force (spring force) can be appropri- 
ately adjusted by specifying a thickness direction dimen- 
sion thereof, without a breadth dimension thereof (a di- 
mension along the axial direction of the motor side ro- 
tating body and the intermediate rotating body) being 
made larger. Thus, because the resilient force can be 
obtained without making the breadth dimension larger, 
the resilient member can be accommodated at the Inner 
side of the peripheral wall of the motor side rotating body 
without an axial direction dimension of the peripheral 
wall of the motor side rotating body being made any larg- 
er than necessary. Consequently, a great reduction in 
thickness of the clutch mechanism of the present web- 
bing winding device as a whole is provided. 
[0036] in a third aspect of the present invention, a 
webbing winding device according to the aspects de- 
scribed above further includes: a coupling compelling 
member disposed at the Inner side of the peripheral wall 
to be coaxially relatively rotatable with respect to both 
the motor side rotating body and the slave shaft, relative 
rotation of the coupling compelling member with respect 
to the motor side rotating body causing the coupling 
compelling member to move and mechanically couple 
the intennediate rotating body with the slave shaft; and 
an urging member disposed at the inner side of the pe- 
ripheral wall to be capable of rotating to follow rotation 
of the motor side rotating body, the urging member urg- 
ing the coupling compelling means in the direction of ro- 
tation of the motor side rotating body. 
[0037] In a webbing winding device with the structure 
described above, when rotation force from the driving 
means is applied at the motor side rotating body and the 
motor side rotating body rotates, the urging member ro- 
tates. Further, because the urging member urges the 
coupling compelling member in the direction of the ro- 
tation of the motor side rotating body, the coupling com- 
pelling member is rotated by urging force received from 
the urging member. Accordingly, In this state, although 
the motor side rotating body Is rotating, because the 
coupling compelling member is rotating to follow the mo- 
tor side rotating body, relative rotation of the motor side 
rotating body and the coupling compelling member does 
not occur. 
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[0038] Here, in a case in which, because of Inertia of 
the coupling compelling member itself or because of an 
external force otherthan the urging force from the urging 
member, the coupling compelling member resists the 
urging force of the urging member and does not rotate, 
or the coupling compelling member rotates but a differ- 
ence occurs between rotation amounts of the coupling 
compelling member and the motor side rotating body, a 
relative rotation between the motor side rotating body 
and the coupling compelling member is caused. Accord- 
ingly, when this relative rotation between the motor side 
rotating body and the coupling compelling member oc- 
curs, the coupling compelling member operates the cou- 
pling member and the slave shaft is mechanically cou- 
pled with the intermediate rotating body. Thus, the slave 
shaft, and hence the winding shaft, is rotated. 
[0039] In a fourth aspect of the present invention, a 
clutch mechanism includes: an outer side rotating body 
Including an outer side peripheral wall formed in a tubu- 
lar form with arbitrary outer peripheral and inner periph- 
eral forms; an intermediate rotating body including an 
Intennediate peripheral wall disposed at an inner side 
of the outer side peripheral wall and formed In a tubular 
form with arbitrary outer peripheral and inner peripheral 
forms, an extema! diametric dimension of the interme- 
diate peripheral wall being smaller than an internal dia- 
metric dimension of the outer side peripheral wall, and 
the Intermediate rotating body being relatively rotatable 
about an axial center of the outer side rotating body with 
respect to the outer side rotating body; an Inner side ro- 
tating body provided at an inner side of the intermediate 
peripheral wall to be relatively rotatable about the axial 
center of the outer side rotating body with respect to both 
the outer side rotating body and the Intemnediate rotat- 
ing body; a coupling member disposed between the In- 
termediate peripheral wall and one of the outer side pe- 
ripheral wall and the Inner side rotating body, the cou- 
pling member, in accordance with a predetermined con- 
dition, mechanically coupling the one of the rotating bod- 
ies with the intermediate peripheral wall and causing the 
one of the rotating bodies and the intermediate rotating 
body to rotate integrally, and releasing the mechanical 
coupling when the predetermined condition ceases to 
apply; and a torque limiter disposed between the inter- 
mediate peripheral wall and the other of the outer side 
peripheral wall and the inner side rotating body, the 
torque limiter integrally coupling the other of the rotating 
bodies with the intermediate peripheral wall, and releas- 
ing the coupling of the other of the rotating bodies with 
the intennedlate peripheral wall when a relative rotation 
force of at least a predetennlned magnitude is generat- 
ed at a time at which the intemnediate peripheral wall 
acts to relatively rotate with respect to the other of the 
rotating bodies. 

[0040] In a clutch mechanism with the structure de- 
scribed above, the outer side rotating body or the inner 
side rotating body serves as the motor side rotating 
body. When rotation force is applied to this motor side 



rotating body, the motor side rotating body rotates about 
the axial center thereof. Here, the intermediate rotating 
body, which is disposed at the inner side of the outer 
side peripheral wall structuring the outer side rotating 

5 body, is basically integrally coupled with the other of the 
outer side rotating body and the inner side rotating body 
by the torque limiter, which is provided therebetween, 
Consequently, in basic tenns, the other of the outer side 
rotating body and the inner side rotating body can rotate 

10 integrally with the Intemnediate rotating body. 

[0041 ] However, when the predetemilned condition Is 
not satisfied, the coupling member, which is provided 
between the intemnediate rotating body and the one of 
the outer side rotating body and the Inner side rotating 

15 body, releases mechanical coupling between the one of 
the two rotating bodies and the intermediate rotating 
body. 

[0042] Consequently, transmission of rotation force 
from the one of the outer side rotating body and the inner 

20 side rotating body to the intemiediate rotating body is 
not Implemented. Therefore, in this state, the rotation of 
the motor side rotating body Is not transmitted to a fol- 
lowing side rotating body, which Is the one of the outer 
side rotating body and the Inner side rotating body that 

25 is notthe motor side rotating body, and the following side 
rotating body does not rotate. 

[0043] in contrast, when the predetemriined condition, 
such as, for example, the motor site rotating body rotat- 
ing at a rotation speed equal to or greater than a prede- 

30 temnlned value, a direction of rotation of the motor side 
rotating body being a particular direction or the like, Is 
satisfied, the one of the outer side rotating body and the 
inner side rotating body is mechanically coupled with the 
intermediate rotating body by the coupling member. Ac- 

35 cordlngly, the rotation of the motor side rotating body Is 
transmitted to the following side rotating body through 
one of the torque limiter and the coupling member, the 
intermediate rotating body, and the other of the torque 
limiter and the coupling member in that order. 

40 [0044] In this clutch mechanism, the outer side rotat- 
ing body, the intermediate rotating body and the Inner 
side rotating body are fundamentally relatively rotatable. 
Thus, rotation Is transmitted by coupling with the cou- 
pling member and the torque limiter. 
[0045] Now, even in a state In which, for example, the 
one of the outer side rotating body and the inner side 
rotating body is mechanically coupled with the Intemne- 
diate rotating body by the coupling member, some ex- 
ternal force may act on the following side rotating body, 

50 and the following side rotating body may resist the rota- 
tion of the motor side rotating body, 
[0046] I n such a case, if the rotation force of the motor 
side rotating body becomes excessive, and a relative 
rotational force between the Intermediate rotating body 

55 and the other of the outer side rotating body and the 
inner side rotating body, which are coupled by the torque 
limiter, is equal to or greater than a predetemiined value, 
the mechanical coupling by the torque limiter is re- 
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slave shaft. 

Figure 5 Is a front view showing general structure 
of the webbing winding device relating to the first 
ennbodiment of the present Invention. 
5 Figure 6 is a perspective view showing general 
structure of a braking mechanism of the webbing 
winding device relating to the first embodiment of 
the present invention. 

Figure 7A is a side view showing general structure 
10 of the braking mechanism, showing a usual state. 
Figure 7B Is a side view showing general structure 
of the braking mechanism, showing a sliding state, 
Figure 8 is a front view showing general structure 
of a webbing winding device relating to a second 
15 embodiment of the present invention. 

Figure 9 is an exploded perspective view of a clutch 
mechanism of the webbing winding device relating 
to the second embodiment of the present Invention. 
Figure 10 is a side view showing structure of the 
20 clutch mechanism. 

Figure 11 Is aside view corresponding to Figure 10, 
showing a state In which rotation in a winding direc- 
tion is transmitted. 

Figure 12 is aside view corresponding to Figure 10, 
25 showing a state in which rotation in a drawing direc- 
tion is transmitted. 

Figure 13 is a front view showing general structure 
of a clutch mechanism of a webbing winding device 
relating to a third embodiment of the present inven- 

30 tlon. 

Figure 14 Is an exploded perspective view showing 
general structure of a braking mechanism of the 
webbing winding device relating to the third embod- 
iment of the present invention. 

35 Figure 16 Is a side view showing general structure 
of the braking mechanism of the webbing winding 
device relating to the third embodiment of the 
present invention. 

Figure 16 Is an exploded perspective view of a 
40 dutch mechanism of the webbing winding device 
relating to the third embodiment of the present In- 
vention. 

Figure 17 is a side view showing stmcture of the 
clutch mechanism, 
^5 Figure 1 8 Is a side view corresponding to Figure 1 7, 
showing a state in which coupling means is en- 
gaged at a slave shaft. 

DETAILED DESCRIPTION OF THE INVENTION 

50 

Structure of First Embodiment 



leased. 

[0047] Consequently, the rotation force of the motor 
side rotating body is not transmitted to the following side 
rotating body. As a result, problems that could occur due 
to the application of rotation forces to the following side 
rotating body in a forcibly static state can be assuredly 
prevented. 

[0048] In this clutch mechanism, the intemnediate ro- 
tating body Is disposed between the inner peripheral 
portion of the outer side peripheral wall structuring the 
outer side rotating body and the outer peripheral portion 
of the Inner side rotating body The coupling member is 
disposed between the intemediate rotating body and 
the one of the outer side rotating body and the inner side 
rotating body (that is, either one of between the inner 
peripheral portion of the outer side peripheral wall of the 
outer side rotating body and the outer peripheral portion 
of the intermediate peripheral wall of the intermediate 
rotating body and between the outer peripheral portion 
of the inner side rotating body and the inner peripheral 
portion of the intermediate peripheral wall of the Inter- 
mediate rotating body). Further, the torque limlter Is dis- 
posed between the Intermediate rotating body and the 
other of the outer side rotating body and the inner side 
rotating body (that is, the other of between the inner pe- 
ripheral portion of the outer side peripheral wall of the 
outer side rotating body and the outer peripheral portion 
of the Intemriediate peripheral wall of the intermediate 
rotating body and between the outer peripheral portion 
of the inner side rotating body and the Inner peripheral 
portion of the intermediate peripheral wall of the Inter- 
mediate rotating body). 

[0049] Accordingly, a dimension of this clutch mech- 
anism along a direction intersecting the axis of the outer 
side peripheral wall (a radial direction) can be kept within 
a dimension along this direction of the outer side rotating 
body. Moreover, because the structures of the clutch 
mechanism are disposed as descnbed above, the struc- 
tures are superposed along the axial direction of the out- 
er side peripheral wall. Thus, a great reduction In size 
and thickness can be provided to, for example, various 
devices to which this clutch mechanism Is applied. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0050] 

Figure 1 is an exploded perspective view of a clutch 
mechanism of a webbing winding device relating to 
a first embodiment of the present invention. 
Figure 2 is a side view showing structure of the 
clutch mechanism. 

Figure 3 is a skie view con^esponding to Figure 2, 
showing a state in whteh coupling means Is en- 
gaged at a slave shaft 

Figure 4 is a side view corresponding to Figure 2, 
showing a state In which one coupling member is 
lifted up at a tooth peak of an outward tooth of the 



Overall Structure of Webbing Winding Device 10 

55 [0051] Figure 5 shows a sectional view illustrating 
overall structure of a webbing winding device 1 0 relating 
to a first embodiment of the present invention. As shown 
in Figure 6, the webbing winding device 10 is provided 
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with a frame 12. The frame 12 Is provided with a sub- 
stantially plate-form bacl< plate 14. The back plate 14 is 
fixed to a vehicle body by unlllustrated fastening means 
such as a bolt or the like. Thus, this webbing winding 
device 10 Is structured to be attached to the vehicle 
body. From two ends of the back plate 14 in a width di- 
rection thereof, a pair of leg plates 16 and 1 8 extend In 
parallel with one another A spool 20 is rotatably dis- 
posed at these leg plates 16 and 18. The spool 20 is 
fabrcated by die-casting or the like, and serves as a 
winding shaft. 

[0052] The spool 20 is structured by a substantially 
cylindrical spool main body 22 and a pair of flange por- 
tions 24 and 26, which are respectively formed in sub- 
stantially circular plate shapes at two end portions of the 
spool main body 22. Thus, the spool 20 as a whole f omns 
a drum shape, 

[0053] At the spool main body 22, a proximal end por- 
tion of a webbing belt 28 formed in a long belt shape is 
fixed between the flange portions 24 and 26. When the 
spool 20 is rotated one way around an axis thereof, the 
webbing belt 28 is wound, from a proximal end portion 
thereof, onto an outer peripheral portion of the spool 
main body 22 in a layered form. When the webbing belt 
28 is drawn out, from a distal end side thereof, the web- 
bing belt 28 that has been wound on the outer peripheral 
portion of the spool main body 22 is drawn out In ac- 
cordance therewith, the spool 20 rotates in the opposite 
direction to the direction of rotation when the webbing 
belt 28 was wound on (which is herebelow referred to 
as "the winding direction" for the sake of convenience). 
(Herebelow, the direction of rotation of the spool 20 
when the webbing belt 26 Is drawn out is referred to as 
"the drawing direction", for the sake of convenience.) 
[0054] At a side of the flange portion 24 which Is op- 
posite to a side thereof at which the flange portion 26 is 
disposed, one end of the spool 20 passes through a 
round hole 30, which is fomned in the leg plate 16, sub- 
stantially coaxial ly with the round hole 30 and protrudes 
to outside the frame 12. A case 32 is disposed at an 
outer side of the leg plate 16 side of the frame 12. The 
case 32 is disposed to face the leg plate 16 along the 
axial direction of the spool 20, and is fixed to the teg 
plate 1 6. The case 32 is wholly open toward the leg plate 
16 side thereof. The one end of the spool 20 that is 
passed through the round hole 30 enters into the interior 
of the case 32, and is rotatably supported by the case 
32. 

[0055] A spiral spring 34 is disposed at the interior of 
the case 32. An end portion at a spiral direction outer 
side of the spiral spring 34 is anchored at the case 32. 
An end portion at the spiral direction inner side of the 
spiral spring 34 is anchored at the spool 20. When the 
spool 20 is rotated in the drawing direction, from a neu- 
tral state in which no particular load is applied to the spi- 
ral spring 34, a winding direction urging force is gener- 
ated in the spiral spring 34 and urges the spool 20 In the 
winding direction. Thus, in basic temris, when a tension 



force applied to the webbing belt 28 for drawing the web- 
bing belt 28 out from the spool 20 is released, the urging 
force of the spiral spring 34 rotates the spool 20 in the 
winding direction. Thus, this structure winds the web- 

5 bing belt 28 onto the spool 20. 

[0056] At a side of the flange portion 26 which is op- 
posite to a side thereof at which the flange portion 24 is 
disposed, another end of the spool 20 passes through 
a ratchet hole 36 formed in the leg plate 1 8, substantially 

10 coaxially with the ratchet hole 36, and protrudes to out- 
side the frame 12. Inward teeth 36A are formed at the 
ratchet hole 36. A lock mechanism 38 is disposed at an 
outer side of the leg plate 18 side of the frame 12. The 
lock mechanism 38 is provided with a case 40. The case 

15 40 is disposed to face the leg plate 1 8 along the axial 
direction of the spool 20, and is fixed to the leg plate 18. 
Principal elements structuring the lock mechanism 38, 
such as an unlllustrated inertlal plate, outward gear, ac- 
celeration sensor and the like, are accommodated atthe 

20 interior of the case 40. With this structure, the inertlal 
plate In the case 40 rotates relatively with respect to the 
spool 20 if the spool 20 suddenly rotates In the winding 
direction, and the Inertlal plate in the case 40 Is forcibly 
rotated relatively with respect to the spool 20 if the ac- 

25 celeration sensor detects a state of rapid deceleration 
of the vehicle. 

[0057] A pair of lock plates 42 are provided Inside the 
ratchet hole 36. These lock plates 42 are supported at 
a lock base which is provided in the case 40 and rotates 

30 integrally with the spool 20 . With this structure, when the 
inertlal plate In the case 40 rotates relatively in the draw- 
ing direction with respect to the lock base, the lock plates 
42 are guided by guide portions, which are formed in the 
lock base, and approach an inner periphery portion of 

35 the ratchet hole 36. Hence, outward teeth formed at the 
lock plates 42 mesh with the inward teeth 36A fomned 
at the inner periphery portion of the ratchet hole 36. 
Thus, with this structure, when the outward teeth formed 
at the lock plates 42 mesh with the inward teeth 36A 

40 fonned at the Inner periphery portion of the ratchet hole 
36, rotation of the lock base in the drawing direction Is 
restricted, and rotation of the spool 20 Is restricted. 
[0058] A motor 44, which serves as driving means, is 
disposed between the leg plate 16 and the leg plate 18. 

45 downward of the spool 20. The motor 44 is electrically 
connected to a battery 48 mounted in the vehk^le, via a 
driver 46. In this structure, when electric cunrent flows 
to the motor 44 from the battery 48 via the driver 46, the 
motor 44 forward-rotates or reverse-rotates an output 

50 shaft 60. The driver 46 is connected to an ECU (electric 
control unit) 52, which is structured by a microcomputer 
or the like, and the ECU 62 is connected to a forward 
surveillance sensor 64. 

[0059] The forward surveillance sensor 54 is dis- 
ss posed at a vicinity of a front end portion of the vehicle. 
The f onward surveillance sensor 54 radiates an infra-red 
ray to frontward of the vehtele, and collects the infra-red 
ray subsequent to reflection thereof from another vehi- 
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cle (running or stationary) or an obstacle or the like front- 
ward of the vehicle (herebelow^ for the sake of conven- 
ience, the term "obstacle" includes running and station- 
ary vehicles). On the basis of a time taken from when 
the forward surveillance sensor 54 emitted the infra-red 
light ray to when the forward surveillance sensor 54 col- 
lected the infra-red ray, the ECU 52 calculates a dis- 
tance forward to the obstacle. 

[0060] The ECU 62 operates the driver 46 on the ba- 
sis of electrical signals outputted from the fonvard sur- 
veillance sensor 54, and thus controls the motor 44. 

Structure of Brake Mechanism 60 

[0061] A gear 56 Is coaxlally and integrally provided 
at a dista! end portion of the output shaft 50 of the motor 
44. The 56 meshes with an external gear 62, which 
structures a braking mechanism 60. As shown In Fig- 
ures 6 to 7B, the braking mechanism 60 Is equipped with 
a frame 64. The frame 64 is provided with a pair of side 
walls 66, which face one another along a facing direction 
of the leg plates 1 6 and 18. These side walls 66 are in- 
tegrally joined by a back plate 68 at a rear face side of 
the frame 12. In plan view, the side walls 66 as a whole 
substantially form a recess shape which opens toward 
a front face side of the frame 1 2. 
[0062] The gear 62 is provided such that a rotation 
center thereof is disposed between the side walls 66. 
The gear 62 is rotatably supported at a shaft 70, which 
passes through the side walls 66 and is supported at the 
leg plate 1 6 of the frame 12. The gear 62 has a greater 
diameter than the gear 66, and a greater number of 
teeth. Accordingly, rotation of the gear 56 Is reduced In 
speed by being transmitted to the gear 62. A gear 72 Is 
disposed at a side of the gear 62 which Is opposite to a 
side thereof at which the back plate 68 of the frame 64 
is disposed. 

[0(^] In a state In which the gear 72 is rotatably sup- 
ported at a shaft 74, both ends of which are supported 
at the side walls 66, the gear 72 meshes with the gear 
62. Accordingly, when rotation of the gear 62 is trans- 
mitted, the gear 72 can rotate about the axial center of 
the gear 62. Furthermore, the shaft 74 which axially sup- 
ports the gear 72 extends Inward of the frame 12. A 
weight 76, which is formed in a circular column shape 
which is substantially coaxial with the shaft 74, is inte- 
grally fixed to a distal end portion of the shaft 74. Thus, 
the weight 76 is integral with the gear 72 via the shaft 
74, and weight of the gear 72 Itself and weight of the 
weight 76 both act on the gear 72. 
[0064] One end of a tenston coil spring 78 is anchored 
at the back plate 68 of the frame 64. Another end of the 
tension coi! spring 78 is fixed to the leg plate 16 at a 
lower side relative to the one end of the tension coll 
spring 78. Urging force of this tension coil spring 78 is 
greater than a gravitational force due to the weight which 
acts on the gear 72 (based on the weight of the gear 72 
Itself and the weight of the weight 76). The urging force 



of the tension coil spring 78 acts so as to pull down the 
back piate 68 side of the frame 64, acting against the 
gravitational force acting on the gear 72. 
[0065] A braking plate 80 protrudes from an upper end 
5 portion of the back plate 68 in a narrow-width plate form. 
When the braking plate 80 abuts against an outer pe- 
ripheral portion of a friction ring 1 70 of a later-described 
clutch 90, which serves as a clutch mechanism, rotation 
of the friction ring 1 70 is restrained by friction. 

10 

Stoicture of Clutch 90 

[0066] Meanwhile, as shown in Figure 5, the clutch 90 
is provided sideward of the gear 62 in a radial direction 
IS thereof. Herebelow, the clutch 90 will be described using 
Figures 1 to 4, which relate to the clutch 90. 
[0067] As shown in Figure 1 , the clutch 90 is provided 
with a base plate 92, which serves as an intennediate 
rotating body. At the base plate 92, a substantially ring- 
shaped peripheral wall 96, which serves as an intenne- 
diate peripheral wall, Is formed along an outer peripheral 
portion of a circular disc-form base portion 94. Thus, the 
base plate 92 is fomied In a tubular shape with a bottom 
(or a shallow-bottomed tray shape), a dimension of this 
tubular shape in an axial direction thereof being ex- 
tremely short. At an opening end at one end side in the 
axial direction of the base plate 92 (the side shown by 
the direction of an arrow C in Figure 1), a thin, circular 
disc-form cover 98 Is attached. The cover 98 basically 
closes off the open end of the base plate 92. 
[0068] Engaging recess portions 1 00 are formed at an 
outer peripheral portion of the peripheral wall 96, at a 
certain spacing along a peripheral direction thereof. An 
external gear 1 02, which serves as a motor side rotating 
body and as an outer side rotating body is disposed at 
the outer side of the peripheral wall 96. The external 
gear 102 is formed substantially in a ring shape, with a 
significantly greater number of teeth than the gear 62. 
An internal diametric dimension of the external gear 1 02 
is significantly greaterthan an external diametric dimen- 
sion of the peripheral wall 96, and an annular gap Is 
formed between an inner peripheral portion of the ex- 
ternal gear 102 and the outer peripheral portion of the 
peripheral wall 96. As shown in Figures 2 to 4, a plurality 
of torque limiters 104 is disposed, non-continuously in 
the peripheral direction, in this annular gap. 
[0069] As shown in Figures 1 to 4, the torque limiters 
104 are nan-ow-width plate-fonn metal pieces having 
springiness, with width dimensions that are less than an 
axial direction dimension of the external gear 1 02. En- 
gaging portions 1 06, which are capable of entering Into 
the engaging recess portions 1 00, are formed at both of 
length direction end portions of each of the torque lim- 
iters 1 04. Engaging protrusions 1 08, which are inflected 
so as to protrude substantially In a direction opposite to 
a direction in whch the engaging portions 1 06 protrude, 
are formed at length direction substantially central por- 
tions of the torque limiters 104, 
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[0070] Engaging recess portions 110 are formed at 
the inner peripheral portion of the external gear 102 in 
correspondence with the engaging protrusions 108. In 
a state in which the engaging protrusions 1 08 are en- 
tered into the engaging recess portions 110, the base 
plate 92 is substantially integrally coupled with the ex- 
ternal gear 102, via the torque limiters 104, by the en- 
gaging portions 106 entering into the engaging recess 
portions 100. Accordingly, rf the external gear 102 acts 
to rotate relative to the base plate 92 about the axial 
center of the base plate 92, the torque limiters 1 04 also 
act to rotate, integrally with the external gear 102. 
[0071] However because the engaging portions 1 06 
of the torque limiters 104 are entered into the engaging 
recess portions 100, when the engaging portions 106 
act to rotate along the peripheral direction of the periph- 
eral wall 96, the engaging recess portions 100 Interi'ere 
with the engaging portions 106, and restrict rotation of 
the engaging portions 106. Consequently, relative rota- 
tion of the external gear 102 with respect to the base 
plate 92 Is restricted. Thus, in this structure, the external 
gear 102 and the base plate 92 are basically integrally 
coupled. 

[0072] However, because the torque limiters 1 04 are 
metallic pieces having springiness as described above, 
If a rotation force generated by relative rotation of the 
external gear 102 relative to the base plate 92 Is large 
enough to remove the engaging portions 1 06 from the 
engaging recess portions 1 00 against spring force (urg- 
ing force) of the torque limiters 104, hindrance of the 
engaging portions 106 by the engaging recess portions 
1 00 is released. Thus, this structure enables relative ro- 
tation of the external gear 1 02 relative to the base plate 
92. 

[0073] Meanwhile, at the Inner side of the base plate 
92, an adaptor 112 is disposed substantially coaxially 
with the base plate 92. The adaptor 1 1 2 has a substan- 
tially tubular shape, and serves as a slave shaft and as 
an inner side rotating body. An axial direction other end 
(at a side in the direction of an arrow D in Figure 1) of 
the adaptor 1 1 2 is wholly rotatably supported at a round 
hole 1 1 5, which is fonned at the center of the base por- 
tion 94 (of the base plate 92). A circular tube-form tube 
portion 114, which is formed coaxlally at an axial direc- 
tion one end of the adaptor 112, is rotatably supported 
at a round hole 118, which is fomned in the cover 98. 
[0074] A spacer 118, which is fomned in a ring shape 
of a synthetic resin material, Is disposed between the 
adaptor 112 and the base portion 94 of the base plate 
92. The spacer 118 Is supported at a tube portion 114 
of the adaptor 112. One axial direction end face of the 
spacer 118 abuts against the base portion 94, and an- 
other axial direction end face of the spacer 118 abuts 
against an end face of a portion connecting the tube por- 
tion 114 with a main body portion of the adaptor 112. 
[0075] A fitting hole 1 20 Is fonned in the adaptor 112. 
The fitting hole 120 passes through the adaptor 112 
along the axial direction thereof. An axial direction other 



end of the aforementioned spool 20 is fitted In the fitting 
hole 120, and the adaptor 112 and the spool 20 are co- 
axlally and Integrally coupled. A plurality, which Is an odd 
number, of outward teeth 1 22, are formed with a certain 
5 spacing at an outer peripheral portion of the adaptor 
112. 

[0076] At a radial direction outer side of the adaptor 
112, a pair of bosses 124 is fomned at the base portion 
94 of the base plate 92. Each of the bosses 124 Is 

10 fonned in a substantially circular tube shape, and is pro- 
vided standing toward the axial direction one side from 
the base portion 94. These bosses 124 are formed so 
as to face one another across the round hole 11 5. A pawl 
130, which serves as a coupling member, is provided at 

15 each of the bosses 124. 

[0077] Each of the pawls 1 30 is provided with a main 
body 132, The main body 1 32 is formed in a ring shape 
with an internal diametric dimension very slightly larger 
than an external diametric dimension of the boss 124. 

20 The boss 1 24 Is fitted into the main body 1 32 such that 
the boss 124 passes through the main body 132. Thus, 
the pawl 1 30 is supported to be rotatable about the boss 
124. 

[0078] A coupling plate 134 is formed at a portion of 

25 an outer periphery of the main body 132. The coupling 
plate 1 34 is fomned so as to extend to a winding direction 
side of the spool 20 relative to the main body 132 In the 
state In which the main body 132 Is supported at the 
boss 1 24. Further, the coupling plate 1 34 Is formed such 

30 that, when the coupling plate 1 34 rotates about the boss 
1 24 through a predetemnlned angle in the winding direc- 
tion, an angled portion at a distal end 134A thereof abuts 
against the outer peripheral portion of the above-de- 
scribed adaptor 112, between one and another of the 

35 outward teeth 1 22 of the adaptor 1 1 2. 

[0079] The distal end 134A of the coupling plate 134 
has an inclined surface which is inclined to correspond 
to drawing direction side faces of the teeth of the adaptor 
112. Thus, with this structure, the distal end 134A abuts 

40 against and Interferes with the outward teeth 122, and 
rotation of the adaptor 112 In the drawing direction Is 
restricted. 

[0080] Here, the bosses 124 are fonned so as to op- 
pose one another across the round hole 115, as men- 

45 tioned above. Therefore, in a state in whbh the respec- 
tive angled portions of the distal ends 134A of the two 
pawls 130, which are basically substantially the same 
shape, are in contact with the outer peripheral surface 
of the adaptor 112, the distal end 134A of one of the 

50 pawls 130 is positioned at an opposite side of the axial 
center of the adaptor 112 from the distal end 134A of 
the other pawl 1 30, Accordingly, with this structure, if the 
total number of the outward teeth 122 at the outer pe- 
ripheral portion of the adaptor 112 was an even number 

55 and each of the outward teeth 122 would be formed at 
the opposite side of the axial center of the adaptor 1 1 2 
from another of the outward teeth 122, and the distal 
ends 1 34A of the two pawls 1 30 could both abut against 
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the outward teeth 122 at the same time. 
[0081] However, in the present embodiment, the total 
number of the outward teeth 122 fomied at the outer 
peripheral portion of the adaptor 112 Is, as mentioned 
above, an odd number. Therefore, in a state in which 
the distal end 134A of one of the pawls 130 abuts 
against one of the outward teeth 122, the distal end 
134A of the other pawl 130 is separated from the out- 
ward teeth 122 along the peripheral direction of the 
adaptor 1 1 2 (that is, the distal end 1 34A of the other cou- 
pling plate 134 is not in contact with the outward teeth 
122). 

[0082] A release plate 136 also protrudes from the 
outer peripheral portion of each main body 1 32. The re- 
lease plate 136 Is fomied approximately at the opposite 
side of the main body 1 32 relative to the side thereof at 
which the coupling plate 134 is formed. An outer side 
side face of the release plate 136 is a face which is in- 
clined toward a radial direction outer side of the base 
plate 92 relative to the drawing direction. When the re- 
lease plate 136 is rotated in the drawing direction, the 
coupting plate 1 34 rotates in a direction of separating 
from the outer peripheral portion of the adaptor 112. 
[0083] The clutch 90 is further provided with a rotation 
disc 140, which serves as a coupling compelling mem- 
ber. The rotation disc 1 40 is provided with a substantially 
plate-like base portion 142, whose thickness direction 
is set along the axial direction of the base plate 92 and 
the adaptor 1 1 2. A round hole 1 44 is fomied in the base 
portion 142, An internal diametric dimension of the 
round hole 144 Is very slightly larger than an external 
diametric dimension of the tube portion 114, which is 
fomied coaxlally with respect to the outer peripheral por- 
tion of the adaptor 11 2 at the axial direction one end side 
of the adaptor 112. Consequent to assembly such that 
the tube portion 1 1 4 passes through the round hole 1 44, 
the base portion 142, and hence the rotation disc 140, 
is supported at the adaptor 1 1 2 to be rotatable about the 
adaptor 1 1 2. 

[0084] A pair of blocks 1 46 is formed at the base por- 
tion 94 side of the base portion 142, to serve as coupling 
compelling means. These blocks 146 are formed so as 

to oppose one another across the round hole 144. One 
of the aforementioned bosses 124 is disposed in a gap 
between the pair of blocks 146 at an outer side of the 
round hole 144. The other boss 124 is disposed in an- 
other gap between the pair of blocks 146, at a side of 
the round hole 144 which is opposite to the side thereof 
at which the gap mentioned above is fomned. 
[0085] A spring accommodation portion 1 48 is formed 
at an outer peripheral portion of one of the pair of blocks 
146 (at an outer side lace, in a radial direction of the 
round hole 144, of the blocks 146). A compression coil 
spring 150, which serves as urging means, Is accom- 
modated at the spring accommodation portion 148. 
[0086] The compression coil spring 1 50 is accommo- 
dated at the spring accommodation portion 148 in a 
state such that the compression coil spring 1 50 Is curved 



peripherally about the center of the round hole 144. An 
end portion of the compression coil spring 150 at the 
winding direction side thereof abuts against a wait por- 
tion MSA of the spring accommodation portion 148. An 

5 end portion of the compression coil spring 150 at the 
drawing direction side thereof abuts against an abutting 
wall 152. The abutting wall 152 protrudes from an Inner 
peripheral portion of the peripheral wall 96 of the base 
plate 92 and enters into the spring accommodation por- 

10 tion 148. 

[0087] Because the rotation disc 1 40 is rotatably sup- 
ported at the tube portion 114 ofthe adaptor 112, in basic 
temns, the adaptor 112 is also relatively rotatable with 
respect to the base plate 92. However, as described 

IS above, the winding direction side end portion of the com- 
pression coll spring 160 abuts against the wall portion 
148A of the spring accommodation portion 148 and the 
drawing direction side end portion of the same abuts 
against the abutting wall 1 52 of the base plate 92 , There- 

20 fore, if the base plate 92 starts to rotate relatively in the 
winding direction with respect to the rotation disc 140, 
the abutting wall 152 pushes the rotation disc 1 40 in the 
winding direction via the compression coil spring 160, 
and the rotation disc 1 40 rotates to follow the rotation of 

^5 the base plate 92. Therefore, as long as a rotation force 
large enough to counteract the urging force of the com- 
pression coil spring 150 does not act on the rotation disc 
140, relative rotation of the base plate 92 in the winding 
direction relative to the rotation disc 140 is limited. 

30 [0088] A pushing piece 1 54 is provided at an inner pe- 
ripheral portion of each of the blcK^ks 146. These push- 
ing pieces 154 are disposed at winding direction sides 
of the pawls 130. Each pushing piece 154 is relatively 
movable with respect to the block 146 (that is, with re- 

35 spect to the rotation disc 140) along a peripheral wall 
156, which is formed at the block 146 so as to curve 
coaxlally with respect to the round hole 1 44. A compres- 
sion coil spring 158 is provided at a side of the pushing 
piece 154 which is opposite to a side thereof at which 

"^0 the pawl 130 is disposed. The compression coll spring 
158 is disposed In a state of being inflected along the 
peripheral wall 156. One end of the compression coil 
spring 158 Is engaged and coupled at an end portion of 
the pushing piece 1 54 at a side of the pushing piece 1 54 

45 which is opposite to the side thereof at which the pawl 
1 30 is disposed. The other end of the compression coil 
spring 158 abuts against an abutting wall 160, which is 
formed at the rotation disc 1 40 at a side of the compres- 
sion coil spring 1 58 which is opposite to the side thereof 

so at which the pushing piece 154 IS disposed. In this state, 
a protrusion 1 62, whfch is protrudingly formed from the 
abutting wall 160 toward the pushing piece 154, is en- 
gaged and coupled with the compression coil spring 
158. 

55 [0089] An inclined surface 164 is formed at a width 
direction outer end of the coupling plate 134 of each 
pawl 1 30, to correspond with the pushing piece 1 54. The 
inclined surface 164 Is inclined toward the radial direc- 
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lion outer side of the base plate 92 with respect to the 
winding direction. In the state in which the distal end 
134A is not in contact with the outer peripheral portion 
of the adaptor 112, the inclined surface 164 faces the 
pushing piece 1 54 along the peripheral direction of the s 
base plate 92 and rotation disc 140. The pushing piece 
154 is formed so as to abut against the inclined surface 
1 64 when the base plate 92 relatively rotates in the wind- 
ing direction by a predetermined amount with respect to 
the rotation disc 140. From this abutting state, when the io 
base plate 92 starts to relatively rotate further In the 
winding direction with respect to the rotation disc 140, 
the pushing piece 154 pushes in the drawing direction 
against the inclined surface 164, and this pushing force 
rotates the pawl 130 In the winding direction about the 
boss 124. 

[0090] A pushing portion 166 is formed at a winding 
direction side end portion, along the peripheral direction 
of the rotation disc 140, of each of the blocks 146, and 
a release plate accommodation portion 1 68 is fonned at 
the rotation disc 140 axial center side relative to the 
pushing portion 1 66. The pushing portion 1 66 is fomned 
to correspond, along the peripheral direction of the ro- 
tation disc 140, with the release plate 136 of the pawl 
130. From a portion of the release plate 136 that joins 25 
with the main body 132 (a proximal end portion of the 
release plate 1 36) toward a distal end side of the release 
plate 136, the release plate 136 is gradually Inflected 
toward the base plate 92 axial center side thereof. A 
width direction outer side face of the release plate 1 36 30 
is inflected in a similar manner. 
[0091] Accordingly, if the base plate 92 relatively ro- 
tates by a predetermined amount in the drawing direc- 
tion relative to the rotation disc 140, the pushing portion 
1 66 abuts against the width direction outer side face of 35 
the release plate 136. From this state, if the base plate 
92 relatively rotates further in the drawing direction with 
respect to the rotation disc 1 40, the pushing portion 1 66 
pushes in the winding direction against the distal end 
portion of the release plate 136. Here, the distal end of ^^o 
the release plate 136 Is set to be an inclined surface 
which is angled outward in the radial direction of the ro- 
tation disc 140 relative to the drawing direction. Thus, 
when the pushing portions 1 66 press the distal ends of 
the release plates 1 36, the pawls 1 30 are rotated about 45 
the bosses 1 24 in the drawing direction, and are guided 
to the release plate accommodation portions 168. 
[0092] The friction ring 170 is coaxially disposed be- 
tween the base portion 142 of the rotation disc 140 and 
the cover 98. The friction ring 1 70 is formed overall in a 
ring fonn. A pair of attachment pieces 172, which have 
the form of tongue pieces from an inner peripheral por- 
tion of the friction ring 1 70, protrude so as to oppose one 
another across the center of the friction ring 1 70. The 
attachment pieces 172 are integrally coupled to the 55 
base portion 142 of the rotation disc 140 by fastening 
means such as screws or the tike. As a result, the rota- 
tion disc 1 40 and the friction ring 1 70 are made Integral, 



An outer peripheral portion of the friction ring 1 70 cor- 
responds to a distal end of the braking plate 80 de- 
scribed earlier. When the frame 64 rotates about the 
shaft 70 in the drawing direction , a distal end of the brak- 
ing plate 80 slides against the outer peripheral portion 
of the friction ring 170. 

[0093] At the clutch 350 with the structure described 
above, the external gear 102 meshes with the gear 62. 

Operations and Effects of the Present Embodiment 

[0094] Next, operations and effects of the present em- 
bodiment will be described through a description of op- 
erations of the 10. 

Basic Operations of the Webbing Winding Device 10 

[0095] First, basic operations of the webbing winding 
device 10 will be described. 

[0096] At this webbing winding device 1 0, from an ac- 
commodated state In whk^h the webbing belt 28 is 
wound on the spool 20 in the layered fomrij when an un- 
lllustrated tongue plate is pulled and the webbing belt 
28 is pulled, the webbing belt 28 is drawn out while the 
spool 20 is rotated in the drawing direction, against the 
urging force of the spiral spring 34 which urges the spool 
20 in the winding direction. Hence, In a state In which 
the webbing belt 28 has been drawn out, the webbing 
belt 28 is wrapped round the front of the body of the 
occupant sitting at the seat, and the tongue plate is in- 
serted at an unillustrated buckle device. While the 
tongue plate is retained at the buckle device, the web- 
bing belt 28 is in a state of application to the body of the 
occupant (herebelow, simply referred to as "the applied 
state"). 

[0097] When the webbing belt 28 is drawn out and the 
spool 20 is rotated in the drawing direction in order to 
apply the webbing belt 28, the spiral spring 34 is wound 
up and the urging force of the spiral spring 34 urging the 
spool 20 to the winding direction side increases. Hence, 
in the applied state, the urging force of the spiral spring 
34 acts so as to wind the webbing belt 28 on the spool 
20. Thus, In essence, the webbing belt 28 is closely fitted 
to the body of the occupant by this urging force, and the 
webbing belt 28 restrains and holds the body of the oc- 
cupant with a force corresponding to the urging force at 
this time. 

[0098] When the retention of the tongue plate by the 
buckle device is released and the tongue plate is re- 
moved from the buckle device, a force opposing the urg- 
ing force of the spiral spring 34 to keep the webbing belt 
28 In the drawn-out state is released. Consequently, the 
spool 20 Is rotated in the winding direction by the urging 
force of the spiral spring 34. By this rotation of the spool 
20 in the winding direction, the webbing belt 28 that had 
been drawn out is wound on at the outer peripheral por- 
tion of the spool 20 In the layered form, and thus the 
webbing belt 28 is accommodated. 
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[0099] Now, because the spool 20 is fitted to the adap- 
tor 112 of the clutch 90, when the spool rotates to draw 
out or wind up the webbing belt 28, the adaptor 112 ro- 
tates. However, in this state, the adaptor 112 rotates 
alone. Because the base plate 92, the rotation disc 140 
and the like do not rotate, the pawls 130 do not rotate, 
and hence the external gear 102 does not rotate. Thus, 
the rotation of the spool 20 is not transmitted to the out- 
put shaft 50 of the motor 44 by the externa! gear 102, 
the gear 62 and the gear 56. 

Operation of the Webbing Winding Device 10 at aTlnne 
of Approaching a Frontward Obstacle 

[0100] During running of the vehicle, the forward sur- 
veillance sensor 54 detects a distance frontward of the 
vehicle to an obstacle. An electronic signal which in- 
cludes a signal level corresponding to the distance to 
the obstacle Is outputted from the fon/vard surveillance 
sensor 54. The electronic signal outputted from the for- 
ward surveillance sensor 54 is inputted to the ECU 52. 
At the ECU 52, it is judged, based on the electronic sig- 
nal from the fonward surveillance sensor 54, whether or 
not the distance to the obstacle is less than a predeter- 
mined value. 

[0101] Then, if the ECU 52 has judged that the dis- 
tance to the obstacle is less than the predetermined val- 
ue, the ECU 52 outputs a control signal to the driver 46, 
and electric current flows to the motor 44 via the driver 
46. Thus, the motor 44 Is driven to forward- rotate at a 
speed of at least a predetemnined value, and the output 
shaft 50 is forward-rotated. 

[0102] The rotation of the output shaft 50 Is transmit- 
ted to the external gear 1 02 of the clutch 90 via the gears 
56 and 62 while being reduced In speed. Thus, the ex- 
ternal gear 1 02 rotates In the winding direction at a ro- 
tation speed of at least a predetermined value. Because 
the external gear 1 02 is mechanically coupled to the 
base plate 92 via the torque limlters 104, when the ex- 
temal gear 1 02 rotates in the winding direction, the base 
plate 92 rotates in the winding direction integrally there- 
with. 

[0103] When the base plate 92 rotates in the winding 
direction, the abutting wall 162 pushes the drawing di- 
rection side end portion of the compression coll spring 
160, and the compression coil spring 150 pushes the 
wall portion 148A of the spring accommodation portion 
148 by the urging force thereof. Hence, the rotation disc 
140 rotates to follow the base plate 92. 
[0104] Meanwhile, when the rotation of the output 
shaft 50 is transmitted to the gear 62 via the gear 56 as 
described above, the rotation is transmitted from the 
gear 62 to the gear 72, and the gear 72 rotates down- 
ward about the gear 62 while rotating about the shaft 
74. Because the urging force of the tension coil spring 
78 acts on the frame 64, which supports the shaft 74 
supporting the gear 72, the gear 72 basically cannot ro- 
tate downward about the gear 62. However, when the 



output shaft 50 rotates at the rotation speed at or above 
the predetermined value as mentioned above and this 
rotation is transmitted to the gear 72, a combined force, 
of the gravitational force according to the weight of the 
5 gear 72 itself and the weight of the weight 76 and the 
rotation force of the gear 72 about the gear 62, over- 
comes the urging force of the tension coil spring 78. 
Thus, the gear 72, and hence the frame 64, is rotated 
about the shaft 70. 

10 [0105] Consequently, the braicing plate 80 slides 
against the outer peripheral portion of the friction ring 
170, and friction is generated between the braking plate 
60 and the outer peripheral portion of the friction ring 
170. Thus, rotation of the friction ring 170, and hence 

IS the rotation disc 140 which Is Integral with the friction 
ring 170, is restrained. As a result, relative rotation be- 
tween the base plate 92 and the rotation disc 140 oc- 
curs, and the base plate 92 rotates In the winding direc- 
tion relative to the rotation disc 140. 

20 [01 06] When the base plate 92 relatively rotates by at 
least a predetermined amount in the winding direction 
relative to the rotation disc 140 in this manner, the push- 
ing pieces 1 54 formed at the blocks 1 46 of the rotation 
disc 140 abut against the coupling plates 134 of the 

25 pawls 130. When, in this state, the base plate 92 acts 
to relatively rotate further in the winding direction with 
respect to the rotation disc 140, the pushing pieces 154 
push in the drawing direction against the inclined sur- 
faces 1 64 of the coupling plates 1 34. The pushing forces 

30 applied to the inclined surfaces 1 64 act both in the draw- 
ing direction and inward in the radial direction of the ro- 
tation disc 140 and the base plate 92. The components 
that act Inward in the radial direction cause the pawls 
130 to rotate in the winding direction about the bosses 

35 124. When the pawls 130 rotate about the bosses 124 
in the winding direction, the angled portions of the distal 
ends 1 34A are abutted against the outer peripheral por- 
tion of the adaptor 112, as shown in Figure 3. In this 
state, the pawls 1 30 rotate in the winding direction about 

40 the center of the base plate 92, together with the base 
plate 92, until the angled portion of one of the distal ends 
1 34A abuts against the nearest of the outward teeth 1 22 
at the winding direction side of the distal end 134A. 
[0107] Subsequently, from this state, when the distal 

45 end 1 34A abuts against this outward tooth 1 22 and the 
base plate 92 rotates further in the winding direction^ the 
distal end 134A of the pawl 130 pushes the outward 
tooth 122 in the winding direction. Thus, the adaptor 
112, and hence the spool 20, Is rotated in the winding 

50 direction. The webbing belt 28 is wound on at the spool 
20 by this rotation of the spool 20. As a result, looseness 
of the webbing belt 28, known as "slack", is eliminated 
and a restraining force from the webbing belt 28 on the 
occupant's body is raised. Temporarily thereafter, even 

55 if the occupant carries out an operation of rapid control 
of the vehicle (emergency braking) and the vehicle en- 
ters a rapid deceleration state, the webbing belt 28 as- 
suredly holds the body of the occupant. 
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[0108] When the motor 44 stops in this state, in which 
the slack has been eliminated thus, rotation of the base 
plate 92 in the winding direction stops. When the rotation 
of the base plate 92 stops, the compression coll spring 
150 pushes the rotation disc 140 In the winding direction 5 
by the urging force thereof, and the rotation disc 140 
rotates in the winding direction. When the rotation disc 
140 rotates thus, the pushing portions 166 abut against 
the release plates 136 of the pawls 130 and push in the 
winding direction against the release plates 136. Be- 
cause the release plates 136 are subjected to these 
pushing forces, the pawls 130 rotate in the drawing di- 
rection about the bosses 124, and the distal ends 134A 
of the coupling plates 134 are separated from the outer 
peripheral portion of the adaptor 1 1 2, as shown in Figure is 
2. As a result, the mechanical coupling of the base plate 
92 with the adaptor 112, which is to say the mechanical 
coupling of the output shaft 50 of the motor 44 with the 
compression coll spring 150 is released. 
[0109] Now, in the present embodiment as described 20 
above, the total number of the outward teeth 122 of the 
adaptor 1 1 2 is set to an odd number. Thus, In the state 
In which the distal end 134A of one of the pawls 130 
abuts against the outward teeth 122, the distal end 134A 
of the other pawl 130 is separated from the outward ^5 
teeth 122 along the peripheral direction of the adaptor 
112. Thus, the distal end 134A of the other pawl 130 is 
located at an Intennedlate portion, along the peripheral 
direction of the adaptor 112, between the nearest there- 
to of the outward teeth 122 in the winding direction and 30 
the nearest thereto of the outward teeth 1 22 in the draw- 
ing direction. 

[0110] In other words, in the present embodiment, in 
the state In which the distal ends 1 34A of the two pawls 
130 abut against the outer peripheral portion of the 35 
adaptor 112, a spacing between the distal end 134A of 
one pawl 130 and the distal end 134A of the other pawl 
130 is not an integer multiple of a pitch of the outward 
teeth 122. Therefore, at the time at which both of the 
pawls 130 are temporarily rotating about the bosses 
1 24, If the distal end 1 34A of one of the pawls 1 30 abuts 
against a tooth peak of the outward teeth 122, the distal 
end 134A of the other pawl 130 will not abut against a 
tooth peak of the outward teeth 1 22, but will abut against 
the outer peripheral portion of the adaptor 112, between 
neighboring outward teeth 122 in the peripheral direc- 
tion. 

[0111] Thus, even though the distal end 134A of the 
one pawl 1 30 is abutted against a tooth peak of the out- 
ward teeth 1 22 and cannot mesh with the outward teeth so 
122, the distal end 134A of the other pawl 130 will as- 
suredly mesh with the outward teeth 1 22 when the base 
plate 92 has rotated by an amount corresponding to sub- 
stantially half of the pitch of the outward teeth 122. Thus, 
the rotation of the base plate 92 can be quickly and as- 55 
suredly transmitted to the adaptor 112, and the rotation 
force of the motor 44 can be transmitted to the spool 20. 
[0112] In the state In which the distal end 134A of the 



one pawl 130 abuts against the tooth peak of the out- 
ward teeth 1 22, the coupling plate 1 34 abuts against the 
pushing piece 1 54 and stays in this state. Now, if the 
pushing piece 154 was Integral with the rotation disc 
140, relative rotation of the base plate 92 further in the 
winding state with respect to the rotation disc 140 would 
be restricted. In this state, the distal end 134A of the 
other pawl 130 would not sufficiently interfere with the 
other pushing piece 154, and the pushing piece 154 
could not sufficiently rotate the other pawl 1 30 in the 
winding direction. Thus, the distal end 134A of the other 
pawl 130 might not be able to abut against the outward 
teeth 122. 

[0113] However, in the present embodiment, the one 
coupling plate 134 abuts against the pushing piece 154 
while the distal end 1 34A of the one pawl 1 30 stays abut- 
ted against the tooth peak of the outward teeth 1 22. In 
this state, when the base plate 92 acts to relatively rotate 
further in the winding direction with respect to the rota- 
tion disc 1 40, the distal end 1 34A of the pawl 1 30 pushes 
the pushing piece 154, against the urging force of the 
compression coll spring 1 58, and displaces the pushing 
piece 154 In the winding direction, as shown In Figure 
4. Accordingly, the base plate 92 rotates relatively in the 
winding direction with respect to the rotation disc 140. 
[0114] Accordingly, the pushing piece 164 corre- 
sponding to the other pawl 130 Interferes with the distal 
end 134A of the other pawl 130 and rotates the distal 
end 134A in the winding direction. Consequently, even 
if the distal end 1 34A of the one pawl 1 30 stays abutted 
against the tooth peak of the outward teeth 122 while 
the one coupling plate 1 34 abuts against the pushing 
piece 154, the other pawl 130 can be meshed with the 
outward teeth 122 of the adaptor 112. Thus, the other 
pawl 130 can assuredly transmit the rotation of the base 
plate 92 to the adaptor 112. 

[01 1 5] When the rotating force of the motor 44 rotates 
the spool 20 in the winding direction as described above, 
the restraining force on the occupant's body from the 
webbing belt 28 Is increased. However, in the state in 
which the spool 20 has wound up the webbing belt 28 
until the slack is eliminated, the body of the occupant 
becomes a hindrance to the webbing belt 28 and, in ba- 
sic temns, the spool 20 cannot wind the webbing belt 28 
up further. From this state, if the spool 20 starts to rotate 
further In the winding direction for winding up the web- 
bing belt 28, the webbing belt 28 will constrict the body 
of the occupant with a greater force than necessary, 
which is not preferable. 

[0118] Here, when the spool 20 starts to wind up the 
webbing belt 28 more than is required as described 
above, the body of the occupant becomes a hindrance 
to winding of the webbing belt 28, and a tension force Is 
applied to the webbing belt 28 from the body of the oc- 
cupant with a magnitude that corresponds to the winding 
force of the spool 20 winding up the webbing belt 28. 
This tension force acts in a direction opposite to the di- 
rection In which the spool 20 winds the webbing belt 28. 
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Therefore, when such tension force is applied to the 
webbing belt 28, the spool 20 stops. 
[01 17] In this state, the rotation force of the motor 44 
is being applied to the spoof 20 via the external gear 
102, the base plate 92. the pawl 130 and the adaptor 
112. Thus, in the state in which the spool 20 has 
stopped; the outward teeth 1 22 of the adaptor 1 1 2 limit 
rotation of the pawl 130 about the center of the base 
plate 92, and the pawl 130 limits rotation of the base 
plate 92 In the winding direction. Further, the base plate 
92, via the torque limiters 1 04, limits rotation of the ex- 
ternal gear 1 02 in the winding direction. 
[0118] In the state in which the rotation of the external 
gear 102 is limited thus by the base plate 92 via the 
torque limiters 1 04, if the external gear 1 02 starts to ro- 
tate further in the winding direction, the rotation force at 
this time overcomes the spring force of the torque limit- 
ers 104, and the engaging portions 106 of the torque 
llmfters 104 are disengaged from the engaging recess 
portions 1 00. As a result, the coupling of the base plate 
92 with the external gear 102 is temporarily released, 
and the external gear 1 0^ rotates in the winding direc- 
tion until the engaging portions 106 enter Into others of 
the engaging recess portions 100, which are adjacent 
to the engaging recess portions 100 mentioned above. 
Thus, when the coupling of the base plate 92 and the 
external gear 102 is released, transmission of the rota- 
tion force of the external gear 102 to the base plate 92, 
which is to say transmission of the rotation force of the 
motor 44 to the spool 20, is bloclced. Therefore, an In- 
crease In the restraining force from the webbing belt 28 
can be suppressed. 

[01 1 9] As described hereabove, the clutch 90 utilized 
in the webbing winding device 10 not only functions to 
transmit rotation force but can, in a case In which exces- 
sive rotation fence operates, block the transmission of 
the rotation force by the torque limiters 104. Even 
though the effect described above is provided, the width 
dimension (the dimension along the axial direction of the 
external gear 102) of the torque limiters 1 04 is less than 
the axial direction dimension of the external gear 102, 
and the rotation disc 140, the torque limiters 104 and 
the like are disposed completely, along the radial direc- 
tion of the external gear 1 02, between the external gear 
102 and the peripheral wall 96 of the base plate 92. 
[0120] Furthenmore, members such as the pawls 1 30, 
the rotation disc 140 and the like are disposed between 
the peripheral wall 96 and the adaptor 1 1 2 along the ra- 
dial direction of the peripheral wall 96, and these mem- 
bers are accommodated at the inner side of the external 
gear 1 02. Therefore, a thickness dimension (axial direc- 
tion dimension) of the clutch 90 is, for practical purpos- 
es, the axial direction dimension of the external gear 
1 02, and this Is extremely thin. 

[0121] Accordingly, the clutch 90 provided with the 
torque limiters 1 04 can be made thinner, and the web- 
bing winding device 10 can be made smaller. 



Stmcture of Second Embodiment 

[0122] Now, other embodiments of the present inven- 
tion will be described. Note that in each description of 

5 an embodiment hereafter, portions that are essentially 
the same as in embodfment(s) prior to the embodiment 
being described, including the first embodiment, are giv- 
en the same reference numbers, and descriptions there- 
of are omitted. 

10 [0123] Figure 8 shows structure of a webbing winding 
device 21 0. which employs a clutch mechanism relating 
to a second embodiment of the present invention, in el- 
evationa! view. 

[0124] As shown in this drawing, the webbing winding 
15 device 21 0 is provided with a clutch 220, which serves 
as the clutch mechanism, instead of the braking mech- 
anism 60, the clutch 90 and the like. Below, the clutch 
220 is described. 

Structure of the Clutch 220 

[0125] Figure 9 shows an exploded perspective view 
of the clutch 220 employed at the webbing winding de- 
vice 210. As shown in this drawing, the clutch 220 is 
equipped with a torque limiter 222. The torque limiter 
222 is the same as the torque limiters 1 04 in respect of 
being disposed in the annular gap fonned between the 
inner peripheral portion of the external gear 1 02 and the 
outer peripheral portion of the peripheral wall 96. How- 
ever, the torque limiter 222 Is different from the torque 
limiters 1 04 in being fomned substantially in a ring shape 
as a whole, of a metal or the like having springiness. An 
axial direction dimension of this ring shape is less than 
the axial direction dimension of the external gear 1 02. 
[0126] A thickness direction of the torque limiter 222 
is along a radial direction thereof. Engaging holes 224, 
which pass through the torque limiter 222 in this thick- 
ness direction, are formed at a predetermined spacing 
along the torque limiter 222 (In the present embodiment, 
at intervals of approximately 45Q about the center of the 
torque limiter 222). 

[0127] As shown in Figures 10 to 12, engaging pro- 
trusions 226, which are fomied at a certain spacing at 
the inner peripheral portion of the external gear 102, en- 
ter into the engaging holes 224. Thus, when the external 
gear 1 02 acts to rotate relative to the torque limiter 222, 
Inner periphery portions of the engaging holes 224 in- 
terfere with the engaging protrusions 226, and relative 
rotation of the external gear 1 02 with respect to the 
torque limiter 222 is limited. (That is, in essence, the 
torque limiter 222 and the external gear 1 02 are coupled 
to be substantially integral.) 

[0128] As shown in Figure 9, a plurality of incisions 
228 are formed In the torque limiter 222 at a certain 

spacing along the peripheral direction of the torque lim- 
iter 222. One ends of these Incisions 228 are positioned 
substantially at an axial direction midpoint (substantially 
at a breadth direction midpoint) of thetorque limiter 222, 
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and a length direction of the incisions 228 runs along 
the peripheral direction of the torque limiter 222. At the 
other end sides in the length direction of the incisions 
228, the incisions 228 are inflected substantially through 
a right angle, and the other ends are formed such that s 
long directions thereof run along the axial direction of 
the torque limiter 222. Hence, the other ends of the in- 
cisions 228 open out at one axial direction end (one 
breadth direction end) of the torque limiter 222. 
[0129] As a result of the Incisions 228 being formed to 
as described above, at one end side relative to an axial 
direction central portion of the torque limiter 222, spring 
plates 230 are fomied plurally around the center of the 
torque limiter 222. Proximal end portions of the spring 
plates 230 at sides of the one ends of the incisions 228 
are continuous with a main body portion of the torque 
limiter 222, and distal end sides of the spring plates 230 
are free ends. The engaging portions 1 06 are formed at 
the distal ends of the spring plates 230. The engaging 
portions 1 06 are inf lectedly formed so as to protrude to- 20 
ward a radial direction center side of the torque limiter 
222. The engaging portions 106 correspond with the 
plurality of engaging recess portions 100 formed at the 
aforementioned peripheral wail 96 (of the base plate 
92). In a state in which the peripheral wall 96 is posi- 25 
tioned substantially coaxially at the inner side of the ex- 
ternal gear 102, the engaging portions 106 enter Into 
any of the plurality of engaging recess portions 100, as 
shown in Figures 10 to 12. 

[0130] Because the engaging protrusions 226 enter 30 
Into the engaging holes 224 as described above, when 
the extemai gear 102 acts to rotate relatively with re- 
spect to the base plate 92, about the axial center of the 
base plate 92, the torque limiter 222 naturally acts to 
rotate Integrally with the external gear 1 02. Further, be- 35 
cause the engaging portions 106 of the spring plates 
230 enter into the engaging recess portions 100, when 
the engaging portions 1 06 act to rotate along the periph- 
eral direction of the peripheral wall 96, the engaging re- 
cess portions 100 interfere with the engaging portions 
106, and restrict rotation of the engaging portions 106. 
Consequently, relative rotation of the external gear 1 02 
with respect to the base plate 92 Is restricted. Thus, in 
this structure, the external gear 1 02 and the base plate 
92 are basically integrally coupled. 
[0131] Further, as described above, because the 
torque limiter 222 is fomned by the metal or the like hav- 
ing springiness, the spring plates 230 naturally have re- 
silience. Therefore, if a rotating force generated by rel- 
ative rotation of the external gear 1 02 with respect to the ^0 
base plate 92 is large enough to counteract spring force 
(urging force) of the spring plates 230 and disengage 
the engaging portions 106 from the engaging recess 
portions 100, hindrance of the engaging portions 106 by 
the engaging recess portions 1 00 is released. Thus, this 55 
structure enables relative rotation of the extemai gear 
102 with respect to the base plate 92. 
[0132] As shown In Figures 9 to 1 2, a paw! 240, which 



serves as the coupling member, is provided at each of 
the bosses 124 of the clutch 220. Each of the pawls 240 
is provided with a main body 242. The main body 242 
is formed in a ring shape with an internal diametric di- 
mension very slightly larger than the external diametric 
dimension of the boss 124, The boss 124 is fitted into 
the main body 242 such that the boss 124 passes 
through the main body 242. Thus, the pawl 240 is sup- 
ported to be rotatable about the boss 124. A coupling 
plate 244 is formed at a portion of an outer periphery of 
the main body 242. 

[0133] A dimension of the coupling plate 244 along 
the axial direction of the main body 242 is significantly 
larger than the same dimension of the main body 242. 
At a face of the coupling plate 244 at a side thereof fac- 
ing the base portion 94, the coupling plate 244 and the 
main body 242 are substantially coplanar. At a side of 
the coupling plate 244 which is opposite to the side 
thereof facing the base portion 94, the coupling plate 
244 protrudes further than the main body 242 toward 
the axial direction other side of the base plate 92. Thus, 
because the coupling plate 244 has a longer dimension 
than the main body 242 along the axial direction of the 
main body 242, the coupling plate 244 substantially has 
a tongue plate form with a length direction along the di- 
rection of protrusion thereof, and a width direction along 
the axial direction of the main body 242. 
[0134] The coupling plate 244 is formed so as to ex- 
tend to a winding direction side of the spool 20 relative 
to the main body 242 in the state in which the main body 
242 is supported at the boss 124. Further, the coupling 
plate 244 is fomned such that, if the coupling plate 244 
rotates about the boss 1 24 through a predetemnined an- 
gle in the winding direction, an angled portion at a distal 
end 244A of the coupling plate 244 abuts against the 
outer peripheral portion of the above-described adaptor 
112, between one and another of the outward teeth 122 
of the adaptor 112. The distal end 244A of the coupling 
plate 244 has an inclined surface which Is inclined to 
correspond to drawing direction side surfaces of the 
teeth of the adaptor 112. Thus, with this stmcture, the 
distal end244A abuts against and obstructs the outward 
teeth 1 22, and rotation of the adaptor 1 1 2 in the drawing 
direction is restricted. 

[0135] As described eartier, the bosses 124 are 
formed so as to oppose one another across the round 
hole 30. Therefore, in a state in which the respective 
angled portions of the distal ends 244A of the two pawls 
240, which are essentially substantially the same shape, 
are in contact with the outer peripheral surface of the 
adaptor 1 1 2, the distal end 244A of one of the pawls 240 
is positioned at an opposite side of the axiai center of 
the adaptor 112 from the distal end 244A of the other 
pawl 240. Accordingly, with this structure, if the total 
number of the outward teeth 1 22 at the outer peripheral 
portion of the adaptor 112 was an even number, each 
of the outward teeth 122 would be fonned at the oppo- 
site side of the axial center of the adaptor 112 from an- 
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other of the outward teeth 1 22, and the distal ends 244A 
of the two pawls 240 could both abut against the outward 
teeth 122 at the same time. 

[0136] However in the present embodiment, as de- 
scribed above, the total number of the outward teeth 1 22 
fonned at the outer peripheral portion of the adaptor 112 
is an odd number. Therefore, in the state in which the 
distal end 244 A of one of the pawls 240 abuts against 
one of the outward teeth 122, the distal end 244A of the 
other pawi 240 is separated from the outward teeth 1 22 
along the peripheral direction of the adaptor 112 (that 
is, the distal end 244A of the other coupling plate 244 is 
not in contact with the outward teeth 122). 
[0137] A release plate 246 also protrudes from the 
outer peripheral portion of each main body 242. The re- 
lease plate 246 is fomied approximately at the opposite 
side of the main body 242 from the side thereof at which 
the coupling plate 244 Is formed, Toward a distal end 
side of the release plate 246, the release plate 246 grad- 
ually curves toward a side of the axial center of the base 
plate 92. When the release plate 246 Is rotated in the 
drawing direction, the coupling plate 244 rotates in a di- 
rection of separating from the outer peripheral portion 
of the adaptor 112. Similarly to the coupling plate 244: 
a dimension of the release plate 246 along the axial di- 
rection of the main body 242 is slightly greater than that 
of the main body 242; the main body 242 and the release 
plate 246 are coplanar at the base portion 94 side there- 
of; and the release plate 246 protrudes further than the 
main body 242 to the side opposite the side thereof at 
which the base portion 94 is disposed. 
[0138] Meanwhile, at a distal end side of each boss 
124, beyond the main body 242 of the pawl 240, a main 
body 252 of a pawl 250, which serves as the coupling 
member, Is supported to be rotatable about the boss 
124. The pawls 250 respectively have essentially the 
same structure as the pawls 240, and have structures 
in which a coupling plate 254 and a release plate 256, 
whose dimensions along the axial direction of the main 
body 252 are larger than the same dimension of the 
main body 252, protmde from an outer peripheral por- 
tion of the main body 262. However, differently from the 
pawls 240, the coupling plate 264 of each pawl 250 is 
formed at the drawing direction side relative to the main 
body 252 In the state In which the main body 252 is sup- 
ported at the boss 124, and the release plate 256 is 
fomried at the winding direction side. 
[0139] Also differently from the pawls 240, each of the 
pawls 260 has a structure in which the coupling plate 
254 and release plate 256 are coplanar with the main 
body 252 at a side thereof opposite to a side facing the 
base portion 94, and the coupling plate 254 and release 
plate 256 protrude further than the main body 252 to the 
base portion 94 side thereof. Accordingly, If the coupling 
plate 264 of the pawl 250 is rotated about the boss 1 24 
by a predetemilned angle in the drawing direction, an 
angled portion of a distal end 254A of the coupling plate 
254 abuts against the outer penpheral portion of the 



adaptor 112 between one and another of the outward 
teeth 122. Hence, when the distal end 254A is in contact 
with a winding direction side face of one of the outward 
teeth 122, rotation of the adaptor 112 in the winding di- 

5 rection is restricted. 

[0140] The clutch 220 is further provided with an iner- 
tial plate 260, which serves as the coupling compelling 
member. The inertial plate 260 is provided with a sub- 
stantially plate-like base portion 262, whose thickness 

1 0 direction is set along the axial direction of the base plate 
92 and the adaptor 112, A round hole 264 Is fomned in 
the base portion 262. An internal diametric dimension 
of the round hole 264 is very slightly larger than an ex- 
ternal diametrb dimension of the tube portion 114, which 

IS is fomied coaxlally with respect to the outer peripheral 
portion of the adaptor 1 1 2 at the axial direction one end 
side of the adaptor 112. Consequent to assembly such 
that the tube portion 1 1 4 passes through the round hole 
264, the base portion 262, and hence the Inertial plate 

20 260, is supported at the adaptor 112 to be rotatable 
about the adaptor 112. 

[0141] A pair of blocks 266, which serves as the cou- 
pling compelling means, is formed at the base portion 
94 side of the base portion 262. These bleaks 266 are 

2s formed so as to oppose one another across the round 
hole 264. One of the aforementioned bosses 124 is dis- 
posed in a gap between the pair of blocks 266 at an outer 
side of the round hole 264. The other boss 124 is dis- 
posed in another gap between the pair of blocks 266, at 

30 a side of the round hole 264 which is opposite to the side 
thereof at which the gap mentioned above is formed. 
[01 42] A spring accommodation portion 268 is formed 
at an outer peripheral portion of one of the pair of blocks 
266 (at an outer side face, In a radial direction of the 

35 round hole 264, of the block 266). A compression coll 
spring 270, which serves as the urging means, is ac- 
commodated at the spring accommodation portion 268. 
[0143] The compression coil spring 270 is accommo- 
dated at the spring accommodation portion 268 in a 

40 state such thatthe compression coll spring 270 is curved 
peripherally to the center of the round hole 264. An end 
portion of the compression coil spring 270, at the wind- 
ing direction side theneof, abuts against a wall portion 
268A of the spring accommodation portion 268. An end 

45 portion of the compression coil spring 270 at the drawing 
direction side thereof abuts against the abutting wail 
152. In the present embodiment, the abutting wall 152 
protmdes from the inner peripheral portion of the periph- 
eral wall 96 of the base plate 92 and enters into the 

50 spring accommodation portion 268. 

[01 44] Because the inertial plate 260 is rotatably sup- 
ported at the tube portion 1 1 4 of the adaptor 11 2, in basic 
terms, the adaptor 112 is also relatively rotatable with 
respect to the base plate 92. However, as described 

55 above the winding dtrectk)n side end portion of the com- 
pression coil spring 270 abuts against the wall portion 
268A of the spring accommodation portion 268 and the 
drawing direction side end portion of the same abuts 
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against the abutting wall 1 52 of the base plate 92. There- 
fore, if the base plate 92 starts to rotate relatively in the 
winding direction with respect to the inertial plate 260, 
the abutting wall 152 pushes the inertial plate 260 in the 
winding direction via the compression coil spring 270, s 
and the inertial plate 260 rotates to follow the rotation of 
the base plate 92. Therefore, as long as a rotation force 
large enough to counteract the urging force of the com- 
pression coil spring 270 does not act on the inertial plate 
260, relative rotation of the base plate 92 in the winding io 
direction relative to the Inertia! plate 250 Is llnnited. 
[0145] Meanwhile, a spring accommodation portion 
272 is formed at an outer peripheral portion of the other 
of the pair of blocks 266 (at an outer side face, in a radial 
direction of the round hole 264, of the block 266). A com- is 
pression coil spring 274, which serves as the urging 
means, is accommodated at the spring accommodation 
portion 272. The spring accommodation portion 272, the 
compression coil spring 274 and an abutting wall 272A 
are provided symmetrically with the spring accommoda- 
tion portion 268, the compression coil spring 270 and 
the abutting wall 162 with respect to the center of the 
round hole 264. Accordingly, if the base plate 92 rotates 
about the adaptor 112 in the drawing direction, the com- 
pression coll spring 274 rotates the inertial plate 260 in ^5 
the drawing direction, by urging force of the compres- 
sion coll spring 274, so as to follow the base plate 92. 
[0146] Thus, the urging forces of the compression coil 
spring 270 and the compression coil spring 274 on the 
inertial plate 260 act in opposite directions around the 30 
center of the base plate 92 and inertial plate 260. In con- 
sequence, a rotational position of the inertial plate 260 
relative to the base plate 92 is usually maintained at a 
position at which the respective urging forces of the 
compression coll spring 270 and the compression coil 35 
spring 274 balance out. 

[0147] Pushing portions 276 are formed at Inner pe- 
ripheral portions of the blocks 266, These pushing por- 
tions 276 are fomried at winding direction sides of the 
pawls 240. An Inclined surface 278 is formed at a width 
direction outer end of the coupling plate 244 of each 
pawl 240, to correspond with the pushing portion 276. 
The inclined surface 278 is inclined toward the radial di- 
rection outer side of the base plate 92 with respect to 
the winding direction. In the state in which the distal end ^5 
244A is not In contact with the outer peripheral portion 
of the adaptor 112, the inclined surface 278 faces the 
pushing portion 276 along the peripheral direction of the 
base plate 92 and the inertial plate 260. 
[0148] The pushing portion 276 is formed so as to so 
abut against the inclined surface 278 when the base 
plate 92 relatively rotates in the winding direction by a 
predetermined amount with respect to the inertial plate 
260. From this abutting state, when the base plate 92 
starts to rotate further in the winding direction with re- 55 
spect to the inertial plate 260, the pushing portion 276 
pushes in the drawing direction against the inclined sur- 
face 278, and this pushing force rotates the pawl 240 In 



the winding direction about the boss 124. 
[0149] Pushing portions 280 are fonned at inner pe- 
ripheral portions of the blocks 266. These pushing por- 
tions 280 are formed at sides of central portions of the 
blocks 266 which are opposite, along the peripheral di- 
rection of the inertial plate 260, to the sides thereof at 
which the pushing portions 276 are formed. The pushing 
portions 280 are fonned at drawing direction sides of the 
pawls 250. An Inclined surface 282 is fomned at a width 
direction outer end of the coupling plate 254 of each 
pawl 250, to correspond with the pushing portion 280. 
The inclined suri'ace 282 is inclined toward the radial di- 
rection outer side of the base plate 92 with respect to 
the drawing direction. In the state in which the distal end 
254A is not In contact with the outer peripheral portion 
of the adaptor 112, the inclined surface 282 faces the 
pushing portion 280 along the peripheral direction of the 
base plate 92 and inertial plate 260. 
[0150] The pushing portion 280 is fonned so as to 
abut against the inclined surface 282 when the base 
plate 92 relatively rotates in the drawing direction by a 
predetermined amount with respect to the inertial plate 
260. From this abutting state, when the base plate 92 
starts to relatively rotate further in the drawing direction 
with respect to the Inertial plate 260, the pushing portion 
280 pushes in the winding direction against the inclined 
surface 282, and this pushing force rotates the pawl 250 
in the drawing direction about the boss 1 24. 
[0151] The pushing portion 1 66 is fomned at a winding 
direction side end portion, along the peripheral direction 
of the inertial plate 260, of each of the blocks 266, and 
the release plate accommodation portion 168 is formed 
at the Inertia} plate 260 axial center side relative to the 
pushing portion 1 66. The pushing portion 1 66 is fonned 
to correspond, along the peripheral direction of the in- 
ertia! plate 260, with the release plate 246 of the pawl 
240. 

[0152] From a portion of the release plate 246 that is 
joined with the main body 242 (a proximal end portion 
of the release plate 246) toward a distal end side of the 
release plate 246, the release plate 246 Is gradually 
curved toward the base plate 92 axial center side there- 
of. A width direction outer side face of the release plate 
246 is curved in a similar manner. Accordingly, if the 
base plate 92 relatively rotates by a predetemnined 
amount in the drawing direction relative to the inertial 
plate 260, the pushing portion 166 abuts against the 
width direction outer side face of the release plate 246. 
From this abutting state, if the base plate 92 relatively 
rotates further in the drawing direction with respect to 
the inertial plate 260. the pushing portion 1 66 pushes in 
the winding direction against the distal end portion of the 
release plate 246. 

[0153] Here, the distal end of the release plate 246 is 
set to be an inclined surface which is angled outward in 
the radial direction of the inertial plate 260 relative to the 
drawing direction. Accordingly, when the pushing por- 
tions 1 66 press the distal ends of the release plates 246 , 
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the pawls 240 are rotated about the bosses 124 in the 
drawing direction, and are guided to the release plate 
accommodation portions 168. 

[0154] Correspondingly, a pushing portion 284 Is 
formed at a drawing direction side end portion, along the 
peripheral direction of the inertlal plate 260, of each of 
the blocks 266, and a release plate accommodation por- 
tion 286 is formed at the inertlal plate 260 axial center 
side relative to the pushing portion 284. The pushing 
portion 284 and release plate accommodation portion 
286 are formed to be symmetrical with the pushing por- 
tion 166 and release plate accommodation portion 168 
about the peripheral direction center of the block 266. 
With this structure, when the pushing portions 284 abut 
against width direction outer side faces of the release 
plates 256 and push in the drawing direction against the 
release plates 256, the pawls 250 are rotated about the 
bosses 124 in the winding direction, and are guided to 
the release plate accommodation portions 286. 
[01 55] The spacer 1 1 8, which is f omned of a synthetic 
resin matenal in a ring shape, is disposed between the 
base portion 262 of the inertlal plate 260 and the base 
portion 94 of the base plate 92. The spacer 118 is sup- 
ported at the tube portion 114 of the adaptor 112. An 
axial direction one end face of the spacer 118 abuts 
against the base portion 262 of the inertlal plate 260, 
and an axial direction other end face of the spacer 1 1 8 
abuts against the end face of the portion joining the tube 
portion 114 with the main body portion of the adaptor 
112. 

[0156] At the clutch 220 with the structure described 
above, the external gear 102 meshes with a gear 212. 

Operations and Effects of the Present Embodiment 

Operation of the Webbing Winding Device 210 at aTime 
of Approaching a Frontward Obstacle 

[0157] Similarly to the first embodiment, when the 
ECU 52 has judged, based on the electronic signal from 
the fonA/ard surveillance sensor 54, that the distance to 
the obstacle Is less than the predetemiined value, the 
ECU 52 outputs a control signal to the driver 46, and 
electric current flows to the motor 44 via the driver 46. 
Thus, the motor 44 Is driven to forward-rotate at a speed 
of at least a prectetenmlned value, and the output shaft 
50 Is forward- rotated- The rotation of the output shaft 50 
Is transmitted to the extemal gear 1 02 of the clutch 220 
via the gears 56 and 21 2 while being reduced in speed. 
Thus, the external gear 1 02 rotates In the winding direc- 
tion at a rotation speed of at least a predetermined val- 
ue. Because the external gear 1 02 is mechanically cou- 
pled to the base plate 92 via the torque Iimiter222, when 
the external gear 102 rotates in the winding direction, 
the base plate 92 rotates in the winding direction Inte- 
grally therewith. 

[0158] When the base plate 92 rotates in the winding 
direction, the abutting wall 152 pushes the drawing di- 



rection side end portion of the compression coil spring 
270, and the compression coil spring 270 pushes the 
wall portion 268A of the spring accommodation portion 
268 by the urging force thereof. Hence, the inertlal plate 

5 260 rotates to follow the base plate 92. However, the 
inertial plate 260 basically acts to stay In the same place 
by inertia due to mass thereof. Therefore, when the base 
plate 92 is suddenly rotated at the speed of at least the 
predetenmined value by the driving force of the motor 

10 44, the base plate 92 relatively rotates In the winding 
direction relative to the Inertlal plate 260 (that is, against 
the urging force of the compression coil spring 270) be- 
fore the urging force of the compression coil spring 270 
can cause the inertial plate 260 to rotate to follow the 

IS base plate 92. 

[01 59] When the base plate 92 relatively rotates by at 
least a predetermined amount in the winding direction 
relative to the inertial plate 260 in this manner, the push- 
ing portions 276, which are formed at the blocks 266 of 

20 the inertial plate 260, abut against the coupling plates 
244 of the pawls 240. When, in this state, the base plate 
92 acts to relatively rotate further in the winding direction 
with respect to the Inertlal plate 260, the pushing por- 
tions 276 push In the drawing direction against the in- 

25 clined surfaces 278 of the coupling plates 244. 

[0160] The pushing forces applied to the inclined sur- 
faces 278 act both In the drawing direction and Inward 
in the radial direction of the inertial plate 260 and base 
plate 92. The components that act inward In the radial 

30 direction cause the pawls 240 to rotate in the winding 
direction about the bosses 124. When the pawls 240 ro- 
tate about the bosses 124 in the winding direction, the 
angled portions of the distal ends 244A are abutted 
against the outer peripheral portion of the adaptor 112, 

35 as shown In Figure 1 1 . In this state, the pawls 240 rotate 
in the winding direction about the center of the base 
plate 92, togetherwith the base plate 92, until the angled 
portion of one of the distal ends 244A abuts against the 
nearest of the outward teeth 122 at the winding direction 

40 side of the angled portion. 

[0161] Subsequently, from this state, when the distal 
end 244A abuts against this outward tooth 122 and the 
baseplate 92 rotates further in the winding direction, the 
distal end 244A of the pawl 240 pushes the outward 

45 tooth 122 in the winding direction. Thus, the adaptor 
1 1 2, and hence the spool 20, is rotated in the winding 
direction. The webbing belt 28 is wound on at the spool 
20 by this rotation of the spool 20. As a result, looseness 
of the webbing belt 28, known as "slack", is eliminated 

50 and a restraining force from the webbing belt 28 on the 
occupant's body is raised. Temporarily thereafter, even 
If the occupant carries out an operation of rapid control 
of the vehicle (emergency braking) and the vehicle en- 
ters a rapid deceleration state, the webbing belt 28 as- 

55 suredly holds the body of the occupant. 

[0162] When the motor 44 stops in this state, in which 
the slack has been eliminated thus, rotation of the base 
plate 92 In the winding direction stops. When the rotation 
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of the base plate 92 stops, the compression coil spring 
270 pushes the inertlal plate 260 In the winding direction 
by the urging force thereof, and the inertial plate 260 is 
rotated in the winding direction to the position at which 
the urging force of the compression coif spring 270 and 5 
the urging force of the compression colt spring 274 bal- 
ance out. 

[0163] When the inertial plate 260 rotates thus, the 
pushing portions 166 abut against the release plates 
246 of the pawls 240 and push in the winding direction io 
against the release plates 246. When the release plates 
246 are subjected to these pushing forces, the pawls 
240 rotate in the drawing direction about the bosses 
124, and the distal ends 244A of the coupling plates 244 
are separated fronn the outer peripheral portion of the is 
adaptor 1 12. As a result, the mechanical coupling of the 
base plate 92 with the adaptor 112, which is to say the 
mechanical coupling of the output shaft 50 of the motor 
44 with the compression coll spring 270, is released. 
[0164] In the present embodiment too, the total 20 
number of the outward teeth 122 of the adaptor 112 Is 
set to an odd number. Thus, In the state In which the 
distal end 244A of one of the pawls 240 abuts against 
the outward teeth 122, the distal end 244A of the other 
pawl 240 is separated from the outward teeth 1 22 along 25 
the peripheral direction of the adaptor 112. Thus, the dis- 
tal end 244A of the other pawl 240 is located at an in- 
tenmediate portion along the peripheral direction of the 
adaptor 1 1 2, between the nearest thereto of the outward 
teeth 1 22 In the windi ng direction and the nearest there- 30 
to of the outward teeth 122 in the drawing direction. 
[0165] Therefore, similarly to the first embodiment, 
even if the distal end 244A of one pawl 240 is abutted 
against a tooth peak of the outward teeth 122 and can- 
not mesh with the outward teeth 1 22, the distal end 244 A 35 
of the other pawl 240 will assuredly mesh with the out- 
ward teeth 122 when the base plate 92 has rotated by 
an amount corresponding to substantially half of the 
pitch of the outward teeth 122. Thus, the rotation of the 
base piate 92 can be quickly and assuredly transmitted 40 
to the adaptor 112, and the rotation force of the motor 
44 can be transmitted to the spool 20. 
[0166] Further, similarly to the first embodiment, if the 
rotation force of the motor 44 has started the spool 20 
winding up the webbing belt 28 more than is required 
and a counterforce (tension force) applied to the web- 
bing belt 28 from the body of the occupant has stopped 
the spool 20, the base plate 92, via the torque llmiter 
222, limits rotation of the external gear 1 02 in the wind- 
ing direction, so 
[0167] In the state in which rotation of the external 
gear 102 Is limited thus by the base plate 92 via the 
torque Iimfter222, if the external gear 1 02 starts to rotate 
further In the winding direction, the rotation force at this 
time overcomes the spring force of the spring plates 230 55 
structuring the torque llmiter 222, and the engaging por- 
tions 1 06 of the spring plates 230 are disengaged from 
the engaging recess portions 100. As a result, the cou- 



pling of the base plate 92 with the external gear 1 02 is 
temporarily released, and the external gear 102 rotates 
in the winding direction until the engaging portions 106 
enter into others of the engaging recess portions 100, 
which are adjacent to the engaging recess portions 1 00 
mentioned above. Thus, when the coupling of the base 
plate 92 and the external gear 102 is released, trans- 
mission of the rotation force of the external gear 102 to 
the base plate 92, which is to say transmission of the 
rotation force of the motor 44 to the spool 20, Is blocked. 
Therefore, an increase In the restraining force from the 
webbing belt 28 can be suppressed. 

Operation ofthe Webbing Winding Device 21 Oat a Time 
of Ceasing Approaching an Obstacle 

[0168] A case in which an approach of the vehicle to 
an obstacle as described above is cancelled, that is, a 
case in which the vehicle decelerates orstops and a ve- 
hicle which is running at the front side moves further 
away or the like, will be described. In such a state, an 
electron k) signal corresponding to the distance to the 
obstacle Is outputted from the fonward surveillance sen- 
sor 54 and inputted to the ECU 52. When the ECU 52 
judges that the distance to the obstacle is not less than 
the predetermined value, the ECU 52 first confirms, from 
a memory or the like, whether or not the slack has been 
eliminated in a current state, 

[01 69] When the ECU 52 has judged that the distance 
to the obstacle is not less than the predetennined value 
and confirmed that the slack has been eliminated in the 
current state, the ECU 52 outputs a control signal to the 
driver 46, and electric current flows to the motor 44 via 
the driver 46. The current at this time flows in the oppo- 
site direction to the current that flowed for the case of 
eliminating the slack, Accordingly, the motor 44 reverse- 
rotates at the speed of at least a predetermined value, 
the output shaft 50 reverse- rotates, and the external 
gear 102 Is rotated in the drawing direction at the rota- 
tion speed of at least a predetermined value. The rota- 
tion of the external gear 102 in the drawing direction Is 
transmitted to the base plate 92 via the torque llmiter 
222, and the base plate 92 is rotated in the drawing di- 
rection at a speed at or above a predetermined value. 
[0170] In a similar manner to the case in which the 
base plate 92 rotates In the winding direction at the 
speed of at least the predetermined value, when the 
base plate 92 rotates in the drawing direction at the 
speed of at least the predetermined value, the base 
plate 92 rotates relatively in the drawing direction with 
respect to the Inertial plate 260, which acts to stay still 
due to ineri:ia. When the base plate 92 has relatively ro- 
tated by at least a predetermined amount in the drawing 
direction relative to the inertial plate 260, the pushing 
portions 280 formed at the blocks 266 of the inertia! plate 
260 abut against the coupling plates 254 of the pawls 
250. 

[0171] When, In this state, the base plate 92 starts to 
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relatively rotate further in the drawing direction relative 
to the inertlal plate 260, the pushing portions 280 press 
In the winding direction against the inclined surfaces 282 
of the coupling plates 254. The pushing forces applied 
to the inclined surfaces 282 act both in the winding dl- 5 
rection and Inward in the radial direction of the inertial 
plate 260 and the base plate 92, and the components 
that act inward in the radial direction cause the pawls 
250 to rotate in the drawing direction about the bosses 
124. 10 
[0172] As shown in Figure 12, when the pawls 250 
rotate in the drawing direction about the bosses 124, the 
angled portions of the distal ends 264A abut against the 
outer peripheral portion of the adaptor 112. In this state, 
the pawls 260 rotate In the drawing direction about the is 
center of the base plate 92, together with the base plate 
92, until the angled portion of one of the distal ends 254A 
abuts against the nearest of the outward teeth 122 at 
the drawing direction side of the angled portion. 
[0173] Subsequently, from this state, when the distal 20 
end 254A abuts against this outward tooth 122 and the 
base plate 92 rotates further in the drawing direction, 
the distal end 254A of the pawl 250 pushes the outward 
tooth 122 in the drawing direction and the adaptor 112, 
and hence the spool 20, is rotated in the drawing direc- 25 
tion. The tightened winding of the webbing belt 28 at the 
spool 20 Is loosened by this rotation of the spool 20, and 
a sensation of pressure caused to the occupant's body 
by the webbing belt 28 is alleviated. 
[0174] When the motor 44 stops in this state, rotation 30 
of the base plate 92 in the drawing direction stops. When 
the rotation of the base plate 92 stops, the compression 
coil spring 274 pushes the inertial plate 260 in the draw- 
ing direction by the urging force thereof, and the Inertial 
plate 260 Is rotated In the drawing direction to the posi- 35 
tion at which the urging force of the compression coil 
spring 274 and the urging force of the compression coil 
spring 270 balance out. When the inertial plate 260 ro- 
tates thus, the pushing portions 1 66 abut against the re- 
lease plates 256 of the pawls 250, and push in the draw- ^0 
ing direction against the release plates 256. 
[0175] When the release plates 256 are subjected to 
these pushing forces, the pawls 250 rotate in the wind- 
ing direction about the bosses 124, and the distal ends 
254A of the coupling plates 264 are separated from the 4S 
outer peripheral portion of the adaptor 112. As a result, 
the mechanical coupling of the base plate 92 with the 
adaptor 112, which is to say the mechanical coupling of 
the output shaft 50 of the motor 44 with the compression 
coil spring 274, is released. ^0 
[0176] Thus, the clutch 220 of the webbing winding 
device 210 has a structure which can transmit rotation 
of the external gear 1 02 to the adaptor 1 1 2 and, in con- 
trast, not transmit rotation from the adaptor 112 to the 
external gear 102, regardless of whether the rotation is 55 
in the winding direction or the drawing direction. There- 
fore, the spool 20 can be rotated in either the winding 
direction or the drawing direction simply by fonvard-ro- 
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tation driving or reverse-rotation driving of the motor 44 
at a speed equal to or greater than the predetennined 
value. 

[0177] Accordingly, as described above, a restraining 
force from the webbing belt 28 can be increased in a 
case in which a distance between the vehicle and an 
obstacle has become small, and a sensation of pressure 
experienced because of the webbing belt 28 can be 
moderated when the separation between the vehicle 
and the obstacle has become large again. Furthemnore, 
the transmission of rotation In both directions Is realized 
essentially by providing the pawls 240 for transmitting 
winding direction rotation and the pawls 250 for trans- 
mitting drawing direction rotation. Thus, the structure of 
the clutch 220 can be small and simple. As a result, a 
reduction In size and a lowering of costs of the webbing 
winding device 21 0 can be expected. 
[0178] As is described hereabove, the clutch 220 dif- 
fers from the clutch 90 of the first embodiment in being 
a structure which is capable of transmitting the rotation 
of the external gear 102 to the adaptor 112 In both the 
winding direction and the drawing direction. Further, in 
contrast to the narrow-width plate form torque limlters 
104 utilized in the clutch 90, the torque Iimiter222 of the 
clutch 220 is formed in a tubular shape. 
[01 79] However, because the torque llmiter 222 is dis- 
posed between the external gear 1 02 and the peripheral 
wall 96, in addition to which the axial direction dimension 
of the torque limiter 222, which corresponds to the width 
dimension of the torque limiters 1 04, is less than the ax- 
ial direction dimension of the external gear 102, the 
clutch 220 is the same as the clutch 90 in regard to being 
disposed between the external gear 1 02 and the periph- 
eral wall 96. 

[0180] In the clutch 90, the pawls 130 are disposed 
between the peripheral wall 96 and the adaptor 11 2, and 
in the clutch 220, the pawls 240, the pawls 250 and the 
inertial plate 260 are disposed between the peripheral 
wall 96 and the adaptor 1 1 2. Therefore, the overall thick- 
ness dimension of the clutch 220 can be set to about 
the same level as the axial direction dimension of the 
external gear 102. Accordingly, the clutch 220 can be 
made thinner and the webbing winding device 210 can 
be made smaller 

[0181] The present embodiment is a structure which 
applies reverse-rotation driving force of the motor 44 as 
rotation force of the spool 20 in the drawing direction for 
alleviating the sensation of pressure from the webbing 
belt 28. However, structures are also possible which ap- 
ply the reverse- rotation driving force of the motor 44 as 
rotation force of the spool 20 in the drawing direction for 
other purposes, such as, for example, assisting when 
the occupant is pulling on the webbing belt 28 at a time 
of applying the webbing belt 28, and the like. 

Structure of Third Embodiment 

[0182] Next, a third embodiment of the present Inven- 
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tion will be described. 

[0183] As shown in Figure 13, a webbing winding de- 
vice 290 relating to the present embodiment differs from 
the webbing winding device 10 relating to the first em- 
bodiment in that a braking mechanism 300 and a clutch 
350, which serves as the clutch mechanism, are provid- 
ed instead of the braking mechanism 60 and the clutch 
90. 

Structure of Braking Mechanism 300 

[0184] As shown in Figures 13 and 14, the gear 56 is 
coaxialty and integrally provided at the distal end portion 
of the output shaft 50 of the motor 44^ and the gear 56 
meshes with a gear 302 with outward teeth, which struc- 
tures the braking mechanism 300. The gear 302 has a 
significantly larger number of teeth than the gear 56, and 
the two axial direction ends of the gear 302 are rotatably 
supported at the leg plate 1 6 of the frame 12 and aframe 
301 of the braking mechanism 300. 
[01 85] At the leg plate 1 6 side of the gear 302 , a gear 
304 Is provided coaxiaily and integrally with respect to 
the gear 302. The gear 304 has a signlffcantly smaller 
number of teeth than the gear 302. Upward of the gear 
304, a gear 306 is rotatably supported at the leg plate 
16 and the frame 301 in a state of being meshed with 
the gear 304. The gear 306 has a greater number of 
teeth than the gear 304. Upward of the gear 306, the 
externa! gear 1 02 with outward teeth meshes with the 
gear 306. The external gear 1 02 structures the clutch 
350, which Is described below, and serves as the motor 
side rotating body. Rotation of the 60 is transmitted to 
the extemal gear 102 via the gears 56, 302, 304 and 
306, and reduced in speed. 

[01 86] An ami 308 Is provided at the leg plate 1 6 side 
of the gear 304. The amn 308 is a plate-form member 
with a long direction set along a radial direction with re- 
spect to rotation of the gear 302 and a thtekness direc- 
tion set along the axial direction of the gear 302. A sub- 
stantially circular spring accommodation portion 31 0 is 
f omied at a long direction proximal end side of the arm 
308. 

[0187] A friction spring 312 is accommodated at this 
spring accommodation portion 310. The friction spring 
312 is fomied substantially In a ring shape overall. An 
inner peripheral portion of the friction spring 312 slides 
against a shaft portion 314, which is Integral with the 
gear 304. Two peripheral direction ends of the friction 
spring 31 2 are inflected to the radial direction outer side 
thereof. 

[0188] A wall portion 31 6 is fomned at the spring ac- 
commodation portion 310 in correspondence with a lo- 
cation between the two inflected ends of the friction 
spring 3 1 2. If the friction spring 31 2 starts to rotate about 
the shaft portion 31 4 relative to this arm 308, one or oth- 
er of the two ends of the frk:tlon spring 312 interferes 
with the wall portion 316, and the friction spring 312 
pushes the wall portion 31 6 in a rotation direction there- 



of. 

[0189] A shaft portion 318 is fomned protruding from 
a distal end side of the arm 308 toward the gear 302. A 
proximal end portion of a fever 320 is rotatably support- 

5 ed at the shaft pori:ion 31 8 to be rotatable about the shaft 
portion 318. The lever 320 is a plate-form member with 
a length direction along a radial direction of the shaft 
portion 318 and a thickness direction along a thickness 
direction of the gear 302. At a length direction distal end 

10 side of the lever 320, a through-hole 322 is fomned pass- 
ing through the lever 320 in the thickness direction 
thereof. A drawing direction side end portion of a brake 
spring 324 is fitted in at the through-hole 322. The brake 
spring 324 is fomned substantially in a ring shape. 

15 

Stmcture of the Clutch 350 

[0190] The extemal gear 102 structures the clutch 
350. As shown in Figure 1 6, the clutch 350 at which the 
external gear 102 is provided is equipped with the base 
plate 92. At the base plate 92, the substantially ring- 
shaped peripheral wall 96 is formed along the outer pe- 
ripheral portion of the circular disc-fonn base portion 94, 
and the base plate 92 is formed in the tubular shape with 
a bottom (or shallow-bottomed tray shape), whose di- 
mension in the axial direction thereof is extremely short. 
At the opening end at the one end side in the axial di- 
rection of the base plate 92 (the side shown by the di- 
rection of an arrow C in Figure 1 6), the thin, circular disc- 
form cover 98 is attached. The cover 98 basically closes 
off the open end of the base plate 92. 
[0191] The engaging recess portions 1 00 are formed 
at the outer peripheral portion of the peripheral wall 96, 
at a certain spacing along the peripheral direction there- 
of. The extemal gear 1 02 is disposed coaxiaily with the 
base plate 92 at the outer side of the peripheral wall 96. 
The external gear 1 02 is formed substantially in a ring 
shape, with a significantly greater number of teeth than 
the gear 302. The Internal diametric dimension of the 
external gear 1 02 is significantly greater than the exter- 
nal diametric dimension of the peripheral wall 96, and 
the annular gap is formed between the inner peripheral 
portion of the external gear 1 02 and the outer peripheral 
portion of the peripheral wall 96. The plurality of torque 
limiters 104 is disposed, non-continuously in the periph- 
eral direction, in the annular gap, 
[0192] The torque limiters 104 are the narrow-width 
plate-form metal pieces having springiness, and the en- 
gaging portions 106, which can enter into the engaging 
recess portions 100, are fomned at both length direction 
end portions of each of the torque limiters 1 04. The en- 
gaging protrusions 1 08, which are inflected so as to pro- 
trude substantially in the direction opposite to the direc- 
tion in which the engaging portions 106 protrude, are 
formed at the length direction substantially central por- 
tions of the torque limiters 104. 
[0193] The engaging recess portions 110 are fomned 
at the inner peripheral portion of the external gear 102 



25 



30 



3S 



40 



45 



50 



22 



43 



EP 1 382 497 A1 



44 



in correspondence with the engaging protrusions 108. 
(n the state in which the engaging protrusions 108 are 
entered Into the engaging recess portions 11 0, the base 
plate 92 is substantially Integrally coupled with the ex- 
ternal gear 102 via the torque limiters 104, by the en- 5 
gaging portions 106 entering into the engaging recess 
portions 100. 

[01 94] Accordingly, when the externa! gear 1 02 starts 
to rotate relative to the base plate 92 about the axial 
center of the base plate 92, the torque llnniters 1 04 nat- io 
urally also start to rotate Integrally with the external gear 
102. However, because the engaging portions 106 of 
the torque iimiters 1 04 are entered into the engaging re- 
cess portions 100, when the engaging portions 106 act 
to rotate along the peripheral direction of the peripheral ^5 
wall 96, the engaging recess portions 100 interfere with 
the engaging portions 106, and restrict rotation of the 
engaging portions 106. 

[01 95] Consequently, relative rotation of the external 
gear 1 02 with respect to the base plate 92 is restricted, 
Thus, in this structure, the external gear 102 and the 
base plate 92 are basically integrally coupled. 
[0196] However because the torque linnitens 1 04 are 
the metallic pieces having springiness as described 
above, If a rotation force generated by relative rotation 25 
of the external gear 102 relative to the base plate 92 is 
large enough to remove the engaging portions 1 06 from 
the engaging recess portions 100 against the spring 
force (urging force) of the torque limiters 104, the hin- 
drance of the engaging portions 106 by the engaging 30 
recess portions 100 Is released. Thus, this stmcture en- 
ables relative rotation of the external gear 1 02 relative 
to the base plate 92. 

[01 97] Meanwhile, at the inner side of the base plate 
92, an adaptor 352 Is disposed substantially coaxlally 35 
with the base plate 92. The adaptor 352 has a substan- 
tially tubular shape and serves as the slave shaft and 
as the inner side rotating body. The adaptor 352 is 
fomned overall in a thick ring shape whose thickness di- 
rection (axial direction) Is set along the axial direction of 40 
the base plate 92. The aforementioned spool 20 is inte- 
grally and coaxlally fitted in at the adaptor 352. An end 
portion of the adaptor 362 at the base portion 94 side 
thereof Is fitted into the spacer 118, which is formed of 
the synthetic resin material in the ring shape. One end 4S 
face of the spacer 118 In the axial direction (at a side 
thereof facing in a direction opposite to the direction of 
arrow C in Figure 1 6) abuts against the base portion 94. 
[0198] A plurality (three in the present embodiment) 
of coupling rollers 354, which each serve as the coupling so 
member, are disposed at the outer side in the radial di- 
rection of the adaptor 352. The coupling rollers 354 are 
fornied in substantially circular column shapes overall. 
Axial directions of the coupling rollers 354 are substan- 
tially in the same direction as the axial direction of the 55 
adaptor 352, that is, the axial direction of the spool 20. 
The coupling rollers 354 are provided with lock pieces 
356, whfch serve as guide members, between the cou- 



pling rollens 354 and the peripheral wall 96 of the base 
plate 92. 

[0199] The lock pieces 356 are fonned of a material 
with comparatively high strength (for example ^ a me- 
chanfcal strength which is significantly higher than that 
of a material forming the base plate 92). Piece-fitting 
portions 358 are fomned at the inner peripheral portion 
of the peripheral wall 96. In a state in which the lock 
pieces 356 are fitted in at the piece-fitting portions 358, 
the lock pieces 356 are Integrally fixed to the peripheral 
wall 96. 

[0200] Sides of the lock pieces 356 that face the cou- 
pling rollers 354 along the radial direction of the adaptor 
352 and base plate 92 serve as guide faces 360. The 
guide faces 360 are faces which are inclined or curved 
gradually such that separations thereof from an outer 
peripheral face of the adaptor 362 become smaller in 
the drawing direction about the axial center of the adap- 
tor 352. With this structure, if the coupling rollers 354 
rotate or move in the drawing direction along the guide 
faces 360, the coupling rollers 354 are forcibly brought 
closer to the outer peripheral face of the adaptor 362. 
[0201] At a vicinity of an end portion at a drawing di- 
rection side of each guide face 360, a spacing (separa- 
tion) of the guide face 360 from the outer peripheral face 
of the adaptor 362 is set to be the same as or very slight- 
ly smaller than an outer diametric dimension of the cou- 
pling roller 354. Therefore, when the coupling rollers 354 
move to the drawing direction side end portion vicinities 
of the guide faces 360, the coupling rollers 364 come 
into contact with the outer peripheral portion of the adap- 
tor 352. 

[0202] A rotation disc 362, which serves as the cou- 
pling compelling member, is provided at a side of the 
coupling rollers 354 which is opposite to a side of the 
coupling rollers 354 at which the base portion 94 of the 
base plate 92 is disposed. The rotation disc 362 is pro- 
vided with a plate-form base portion 366. A round hole 
364 is fomied In the base portion 366. The spool 20 
passes through the round hole 364. Thus, In basic 
terms, the rotation disc 362 is relatively rotatable with 
respect to the spool 20 and the base plate 92 about the 
axial center of the spool 20. 

[0203] A plurality of peripheral walls 368 are formed 
at surroundings of the round hole 364 of the base portion 
366. The peripheral walls 368, which are equal in 
number to the coupling rollers 364, are fonned with a 
certain spacing along an imaginary circular periphery 
which is coaxial with the round hole 364. The coupling 
rollers 354 are disposed between the peripheral walls 
368. Limiting walls 370, which serve as coupling com- 
pelling means, are formed at end portions of the periph- 
eral walls 368 at drawing direction (the direction of arrow 
B in Figures 1 6 and 1 7) sides of the peripheral walls 368 
about the axial center of the adaptor 362. If the coupling 
rollers 354 act to move by more than a predetemiined 
amount in the winding direction about the axial center 
of the adaptor 352, outer peripheral portions of the cou- 
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pling rollers 354 interfere with the limiting walls 370 and 
the movement of the coupling rollers 354 Is limited. 
[0204] Meanwhile, wedge-form portions 372, which 
serve as releasing compelling means, arefomied at end 
portions of the peripheral waifs 368 at winding direction ^ 
(the direction of arrow A in Figures 16 and 17) sides of 
the peripheral walls 368 about the axial center of the 
adaptor 362. The wedge-form portions 372 are fonned 
In tapered shapes whose thicknesses become gradually 
thinner in the winding direction. With this structure, if the io 
rotation disc 362 rotates to the winding direction side 
relative to the coupling roliers 354^ the wedge-form por- 
tions 372 interfere with the outer peripheral portions of 
the coupling rollers 354 at vicinities thereof near the out- 
er peripheral portion of the adaptor 352, andthewedge- is 
form portions 372 push the coupling rollers 354 in direc- 
tions to separate from the outer peripheral portion of the 
adaptor 362. 

[0205] A spring mounting portion 374 Is fomied at one 
of the plurality of peripheral walls 368. The compression 20 
coil spring 150, which serves as the urging member, is 
mounted at the spring mounting portion 374. The com- 
pression coil spring 1 60 Is curved such that an axial di- 
rection thereof approximately follows the form of the in- 
ner periphery of the peripheral wall 96, A winding direc- 25 
tion side end portion of the compression coil spring 1 50 
abuts against a wall portion 374A of the spring mounting 
portion 374, and a drawing direction side end pori:ion of 
the compression coil spring 150 abuts against an abut- 
ting wall 376, which is formed atthe inner peripheral por- 3o 
tlon of the peripheral wall 96. 

[0206] As described above, the rotation disc 362 is 
basically relatively rotatable about the axial center of the 
adaptor 352 with respect to the adaptor 352 and the 
base plate 92. However, in a case in which the base 35 
plate 92 starts to rotate relatively in the winding direction 
with respect to the rotation disc 362, the abutting wall 
376 pushes the drawing direction side end portion of the 
compression coll spring 150 toward the winding direc- 
tion side thereof. As a result, an increased urging force 40 
of the compression coil spring 150 pushes the wail por- 
tion 374 A in the winding direction, and causes the rota- 
tion disc 362 to rotate In the winding direction. 
[0207] Thus, in a case in which the base plate 92 acts 
to rotate relatively in the winding direction with respect 45 
to the rotation disc 362, the rotation disc 362 acts to fol- 
low the rotation of the base plate 92 due to the urging 
force of the compression coll spring 150. 
[0208] Meanwhile, at a side of the cover 98 which is 
opposite to the thereof at which the rotation disc 362 is so 
disposed (that is, an outer side of the cover 98), a friction 
ring 378 is disposed coaxially with the adaptor 362. The 
friction ring 378 is formed substantially in a ring shape 
overall. An annular accommodation groove 380, which 
accommodates the aforementioned brake spring 324, 55 
is formed at an outer peripheral portion of the friction 
ring 378. An outer diametric dimension at the accom- 
modation groove 380, at a floor portion of the accom- 



modation groove 380, is substantially equal to an inner 
diametric dimension of the brake spring 324. Thus, an 
inner peripheral portion of the brake spring 324 slides 
against the floor portion of the accommodation groove 
380. 

[0209] A plunallty (three in the present embodiment) 
of tongue plate-form fitting pieces 382 protrude from an 
inner peripheral portion of the friction ring 378. Opening 
apertures 384 are fomied in the cover 98, The fitting 
pieces 382 are integrally coupled to the base portion 366 
of the rotation disc 362 by fixing means, such as screws 
or the like, which pass through the opening apertures 
384. Thus, the rotation disc 362 and the friction ring 378 
are made substantially integral. 
[0210] At the clutch 350 with the structure described 
above, the external gear 1 02 meshes with the gear 306. 

Operations and Effects of the Present Embodiment 

[021 1] Next, operations and effects of the present em- 
bodiment will be described through a description of op- 
erations of the webbing winding device 1 0. 

Operation of the Webbing Winding Device 1 0 at a Time 
of Approaching a Frontward Obstacle 

[0212] In the present embodiment too, during mnning 
of the vehicle, the forward surveillance sensor 64 de- 
tects a distance to an obstacle frontward of the vehicle, 
and an electronic signal which includes a signal level 
corresponding to the distance to the obstacle is output- 
ted from the forward surveillance sensor 54. 
[0213] The electronic signal outputted from the for- 
ward surveillance sensor 64 is inputted to the ECU 62. 
Atthe ECU 52, it Is Judged, on the basis of the electronic 
signal from the forward surveillance sensor 54, whether 
or not the distance to the obstacle is less than a prede- 
termined value. 

[0214] Then, if the ECU 52 has judged that the dis- 
tance to the obstacle is less than the predetermined val- 
ue, the ECU 52 outputs a control signal to the driver 46, 
and electric current flows to the motor 44 via the driver 

46. As a result, the motor 44 Is driven to forward- rotate 
at the speed of at least a predetermined value, and the 
output shaft 60 Is fonward- rotated. The rotation of the 
output shaft 50 is transmitted to the external gear 102 
of the clutch 350 while being reduced In speed via the 
gears 56, 302, 304 and 306. Thus, the externa! gear 1 02 
rotates in the winding direction at the rotation speed of 
at least a predetermined value. 
[0215] Because the external gear 1 02 is mechanically 
coupled to the base plate 92 via the torque limiters 1 04, 
when the extemal gear 1 02 rotates In the winding direc- 
tion, the base plate 92 rotates In the winding direction 
integrally therewith 

[0216] When the base plate 92 rotates in the winding 
direction, the abutting wall 376 pushes the drawing di- 
rection side end portion of the compression coll spring 
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150, and the compression coil spring 150 pushes the 
wall portion 374A of the spring mounting portion 374 by 
the urging force thereof. Hence, the rotation disc 362 
rotates to follow the base plate 92. 
[0217] Meanwhile, when the rotation of the output 
shaft 50 is transmitted to the gear 302 by rotation of the 
gear 56 as described above and the gear 302 rotates, 
the shaft portion 31 4 rotates. When the shaft portion 314 
rotates, a frictlonal force, which is generated between 
the shaft portion 314 and the inner peripheral portion of 
the friction spring 312, acts to rotate the friction spring 
312. The friction spring 312 pushes the wall portion 316 
by this transmitted rotation force, and rotates the arm 
308 about the shaft portion 314. 
[0218] When the amn 308 rotates, the distal end por- 
tion of the lever 320 rotates about the shaft portion 314. 
As a result, the fever 320 rotates one end (the end por- 
tion at the side engaged with the distal end of the lever 
320) of the brake spring 324 to the drawing direction side 
thereof (the direction of the arrow B in Figures 16 and 
17). 

[0219] Because the inner peripheral portion of the 
brake spring 324 slides against the floor portion of the 
accommodation gnDOve 380 of the friction ring 378 as 
described earlier, a frictlonal force is generated between 
the brake spring 324 and the floor portion of the accom- 
modation groove 380 when the brake spring 324 ro- 
tates. 

[0220] This frictlonal force works to restrain rotation 
of the brake spring 324. Consequently, the other end 
side of the brake spring 324 does not follow the rotation 
of the one end side thereof. As a result, the brake spring 
324 tightens up to the floor portion of the accommoda- 
tion groove 380. Thus, the brake spring 324 acts to ro- 
tate the friction ring 378, and hence the rotation disc 362 
whch is integral with the friction ring 378, In the drawing 
direction. As a result of this rotation of the rotation disc 
362 in the drawing direction and the rotation force re- 
ceived from the external gear 1 02, the base plate 92 ro- 
tates relatively in the winding direction with respect to 
the rotation disc 362. 

[0221] Accordingly, when the base plate 92 relatively 
rotates In the winding direction relative to the rotation 
disc 362, the guide faces 360 of the lock pieces 356, 
which are fixed at the base portion 94 of the base plate 
92, push the coupling rollers 364 and rotate the coupling 
rollers 354 about the axial center of the adaptor 362 In 
the winding direction. When the coupling rollers 354 
have rotated by a predetennined amount, the limiting 
walls 370 Interfere with the outer peripheral portions of 
the coupling rollers 354. and the rotation of the coupling 
rollers 354 is limited. 

[0^2] When the guide faces 360 push the coupling 
rollers 354 further from this state, the coupling rollers 
354 are moved to approach the outer peripheral portion 
of the adaptor 352. When the guide faces 360 have 
pushed the coupling rollers 354 until the coupling rollers 
354 are In contact with the outer peripheral portion of 



the adaptor 352, the coupling rollers 354 are pressed in 
between the outer peripheral portion of the adaptor 352 
and the guide faces 360. Thus, the coupling rollers 364 
are pressure-contacted with both the outer peripheral 
5 portion of the adaptor 352 and the guide faces 360 (see 
Figure 17). 

[0223] Accordingly, the rotation of the base plate 92 
is transmitted to the adaptor 352 via the lock pieces 356 
and the coupling rollers 354. Thus, the adaptor 352, and 

10 hence the spool 20 which is integral with the adaptor 
352, are rotated in the winding direction. 
[0224] The webbing belt 28 is wound on at the spool 
20 by this rotation of the spool 20. As a result, looseness 
of the webbing belt 28, known as "slack", is eliminated 

15 and the restraining force from the webbing belt 28 on 
the occupant's body is raised. Temporarily thereafter, 
even if the occupant carries out an operation of rapid 
control of the vehicle (emergency braking) and the ve- 
hicle enters a rapid deceleration state, the webbing belt 

20 28 assuredly holds the body of the occupant. 

[0225] When the motor 44 stops in this state, in which 
the slack has been eliminated thus, rotation of the base 
plate 92 in the winding direction stops. When the rotation 
of the base plate 92 stops, the compression coil spring 

25 1 50 pushes the rotation disc 362 in the winding direction 
by the urging force thereof, and the rotation disc 362 
rotates in the winding direction. 
[0226] When the rotation disc 362 rotates thus, the 
wedge-fonn portions 372 push the outer peripheral por- 

30 tions of the coupling rollers 354 and move the coupling 
rollers 354 away from the outer peripheral portion of the 
adaptor 352. As a result, the mechanical coupling of the 
base plate 92 with the adaptor 352, which is to say the 
mechanicai coupling of the output shaft 50 of the motor 

35 44 with the compression coil spring 1 50, Is released (see 
Figure 18). 

[0227] Accordingly, in the present embodiment, the 
wedge-fomn portions 372 forcibly separate the coupling 
rollers 354 from the outer peripheral portion of the adap- 

40 tor 352. Therefore, the pressure-contacted state of the 
coupling rollers 354 with the outer peripheral portion of 
the adaptor 352 will not be undeslredly maintained by 
friction forces and the like that are generated between 
the coupling rollers 354 and the outer peripheral portion 

'*5 of the adaptor 362. 

[0228] In this structure, the coupling rollers 354 are 
moved and pressure-contacted with the outer peripheral 
portion of the adaptor 352 by being pushed by the guide 
faces 360 of the lock pieces 356. However, when the 

50 coupling rollers 354 are pressure-contacted against the 
outer peripheral portion of the adaptor 362 by rapid ro- 
tation of the base plate 92, a large load acts on the lock 
pieces 366. 

[0229] Now, In the present embodiment, because the 
55 lock pieces 356 are basically structured as separate 
bodies from the base plate 92, the mechanical strength 
of the lock pieces 356 alone can be Improved. There- 
fore, even though the weight may be Increased by the 
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lock pieces 356 being formed of a material with sufficient 
strength to withstand the above-mentioned load, this in- 
crease in weight will be limited to the iock pieces 356 
alone. 

[0230] Moreover because the mechanical strength of 
the lock pieces 356 is improved and the mechanical 
strength of the base plate 92 as a whole is not increased 
more than necessary, a material which is comparatively 
light in weight can be used for the base plate 92 as a 
whole, apart from the lock pieces 356. Therefore, a re- 
duction In weight of the clutch 350 as a whole can be 
expected. 

[0231] Further still, in this structure, as described 
above, the coupling rollers 354 move by being pushed 
by the guide faces 360. Therefore, a duration, from 
when the base plate 92 starts to rotate until the coupling 
rollers 354 are pressure-contacted against the outer pe- 
ripheral face of the adaptor 352, or the like is finely var- 
ied by an angle of inclination, radius of curvature or the 
like of the guide faces 360. 

[0232] As described above, the iock pieces 356 in the 
present embodiment are Individually structured as sep- 
arate bodies from the base plate 92. Therefore, the lock 

pieces 356 can be suitably selected from a plurality of 
types thereof, with different angles of inclination, radi- 
uses of curvature and the like, in accordance with spec- 
ifications, requirements and the like of the vehicle. Thus, 
a specified duration for the coupling rollers 354 to pres- 
sure-contact against the outer peripheral face of the 
adaptor 352 or the like can be easily changed without 
changing components other than the lock pieces 356, 
such as the base plate 92. 

[0233] In the present embodiment, as described 
above, rotation of the rotation disc 362 to follow the base 
plate 92 Is forcibly limited by the braking mechanism 
300, and moreover the rotation disc 362 is forcibly ro- 
tated in the drawing direction. Thus, the base plate 92 
can be quickly and assuredly caused to relatively rotate 
In the winding direction with respect to the rotation disc 
362. Hence, mechanical coupling of the base plate 92 
with the adaptor 362 can be quickly and assuredly im- 
plemented by the above-described movement of the 
coupling rollers 354. 

[0234] When the rotating force of the motor 44 rotates 
the spool 20 in the winding direction as described above, 
the restraining force on the occupant's body from the 
webbing belt 28 is increased. However, in the state in 
which the spool 20 has wound up the webbing belt 28 
until the slack is eliminated, the body of the occupant 
becomes a hindrance to the webbing belt 28 and, in ba- 
sic terms, the spool 20 cannot wind the webbing belt 28 
up further. 

[0235] From this state, if the spool 20 starts to rotate 
further in the winding direction for winding up the web- 
bing belt 28, the webbing belt 28 will constrict the body 
of the occupant with a greater force than required, which 
is not preferable. 

[0236] Here, when the spool 20 starts to wind up the 



webbing belt 28 more than is required as described 
above, the body of the occupant becomes a hindrance 
to winding of the webbing belt 28, and a tension force is 
applied to the webbing belt 28 from the body of the oc- 
5 cupant with a magnitude that corresponds to the winding 
force of the spool 20 winding up the webbing belt 28. 
This tension force acts In a direction opposite to the di- 
rection in whch the spool 20 winds the webbing belt 28 . 
Therefore, when this tension force is applied to the web- 
to bing belt 28, the spool 20 stops. 

[0237] In this state, the rotation force of the motor 44 
is being applied to the spool 20 via the external gear 
1 02, the base plate 92, the coupling rollers 354 and the 
adaptor 352. Thus, in the state In which the spool 20 has 
IS stopped, the coupling rollers 354, which have been 
pressed in between the adaptor 362 and the guide faces 
360, limit rotation of the base plate 92 in the winding 
direction, via the lock pieces 356. Further, the base plate 
92, via the torque limltens 104, limits rotation of the ex- 
20 ternal gear 1 02 in the winding direction. 

[0238] in the state in which the rotation of the external 
gear 1 02 Is thus limited by the base plate 92 via the 
torque llmlters 1 04, If the external gear 1 02 starts to ro- 
tate further in the winding direction, the rotation force at 
25 this time overcomes the spring force of the torque llmlt- 
ers 104, and the engaging portions 106 of the torque 
llmlters 1 04 are disengaged from the engaging recess 
portions 100. As a result, the coupling of the base plate 
92 with the external gear 102 is temporarily released, 
30 and the external gear 102 alone rotates in the winding 
direction until the engaging portions 106 enter Into oth- 
ers of the engaging recess portions 1 00, which are ad- 
jacent to the engaging recess portions 1 00 mentioned 
above. 

3s [0239] Thus, when the coupling of the base plate 92 
and the external gear 1 02 is released, transmission of 
the rotation force of the external gear 1 02 to the base 
plate 92, which is to say transmission of the rotation 
force of the motor 44 to the spool 20, Is blocked. There- 
fore, an Increase In the restraining force from the web- 
bing belt 28 can be suppressed. 
[0240] As described hereabove, the clutch 350 differs 
from the clutch 90 of the first embodiment in being a 
structure which transmits the rotation of the external 

-^s gear 1 02 to the adaptor 352 by the coupling rollers 354, 
but the torque llmlters 1 04 are the same as In the first 
embodiment. Further, in the clutch 90, the rotation disc 
140 and the pawls 130 are disposed between the pe- 
ripheral wall 96 and the adaptor 112, whereas in the 

50 clutch 350, the lock pieces 356, the coupling rollers 354 
and the rotation disc 362 are disposed between the pe- 
ripheral wall 96 and the adaptor 352. Consequently, an 
overall thickness dimension of the clutch 350 can be set 
to approximately the axial direction dimension of the ex- 

55 ternal gear 102. Thus, the clutch 350 can be made thin- 
ner, and the webbing winding device 210 can be made 
smaller. 

[0241] The present embodiment has a structure In 
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which the forward surveillance sensor 54 drives the mo- 
tor 44 via the driver 46 on the basis of a signal from the 
forward surveillance sensor 54 when the distance for- 
ward to the obstacle falls below a certain value. Howev- 
er, a structure is also possible in which, for example, the s 
motor 44 is driven when a rapid deceleration state of the 
vehicle is detected by an acceleration sensor 
[0242] As has been described above, in a webbing 
winding device relating to the present invention, even 
though a torque limiter is provided at a clutch mecha- io 
nism which Is for transmitting driving force of driving 
means, an overall axial direction dimension can be kept 
to a dimension of a motor side rotating body peripheral 
wall along a direction intersecting the axis. Furthermore, 
because the structures described above are super- is 
posed along the axial direction of the peripheral wall, a 
dimension of the clutch mechanism of this webbing 
winding device along the axial direction of the peripheral 
wall can be made smaller. Accordingly, reductions in 
size and thickness of the device as a whole are possible, 
[0243] Further yet, in a clutch mechanism relating to 
the present Invention, a dimension along a direction In- 
tersecting the axis (a radial direction) can be kept to a 
dimension of an outer side rotating body along this di- 
rection. Moreover, because the structures of the clutch 25 
mechanism are disposed as described above, the struc- 
tures are superposed along the axial direction of an out- 
er side peripheral wall. Consequently, a dimension of 
the clutch mechanism along the axial direction of the 
outer side peripheral wall can be made smaller. Accord- 30 
Ingly, reductions in size and thbkness are possible for, 
for example, various devices to whkJh this clutch mech- 
anism Is applied. 



Claims 

1 . A webbing winding device comprising: 

a winding shaft at which a proximal end portion ^^o 
of a long belt-form webbing belt Is anchored, 
the winding shaft winding the webbing belt in a 
layered fomn at a periphery thereof when the 
winding shaft Is rotated in a winding direction 
one way about an axis thereof, and the winding ^ 
shaft rotating In a drawing out direction, which 
Is opposite to the winding direction, while the 
webbing belt is drawn out by the webbing belt 
being pulled to a distal end side thereof; 
a slave shaft coaxlally and Integrally attached ^ 
to the winding shaft; 

a motor side rotating body including a periph- 
eral wall, at an inner side of whk^h the stave 
shaft is disposed at a vicinity of an axial center 
of the motor side rotating body, the motor side 55 
rotating body being coaxially relatively rotata- 
ble with respect to the slave shaft, and the mo- 
tor side rotating body receiving driving force 



from driving means for rotating about the axial 
center of the slave shaft; 
a rtng-fomi intermediate rotating body disposed 
at the Inner side of the peripheral wall, between 
the slave shaft and the peripheral wall, the in- 
termediate rotating body being relatively rotat- 
able about the axial center of the motor side ro- 
tating body with respect to both the motor side 
rotating body and the slave shaft; 
a coupling member disposed between the in- 
termediate rotating body and an outer periph- 
eral portion of the slave shaft, the coupling 
member mechanically coupling the intermedi- 
ate rotating body with the slave shaft in con- 
junction with rotation of the motor side rotating 
body; and 

a torque limiter disposed between an inner pe- 
ripheral portion of the peripheral wall and an 
outer peripheral portion of the intermediate ro- 
tating body, the torque limiter including one por- 
tion which Is anchored at one of the peripheral 
wall and the Intermediate rotating body and an- 
other portion which Is engaged with the other 
of the peripheral wall and the intermediate ro- 
tating body, the torque limiter mechanically 
coupling the peripheral wall with the intermedi- 
ate rotating body and the engagement being re- 
leased by a relative rotation force of the periph- 
eral wall with respect to the Intermediate rotat- 
ing body of at least a predetermined value. 

2. The webbing winding device of claim 1 , wherein 

the torque ilmrter includes a resilient member, 

the resilient member is formed so as to be one 
of a substantial plate form with a thickness direction 
thereof along a direction intersecting the axis of the 
motor side rotating body and a thin-walled tubular 
form including an internal diametric dimension 
thereof greater than an external diametrk; dimen- 
sion of the Intermediate rotating body and an exter- 
nal diametric dimension thereof smaller than an in- 
ternal diametrk: dimension of the peripheral wall, 

the resilient member Is disposed between the 
inner peripheral portion of the peripheral wall and 
the outer peripheral portion of the intennediate ro- 
tating body with the one portion being anchored at 
the one of the inner peripheral portion of the periph- 
eral wall and the outer peripheral portion of the in- 
termediate rotating body and the other portion re- 
siliently engaging to the side of the other of the Inner 
peripheral portion of the peripheral wall and the out- 
er peripheral portion of the intermediate rotating 
body by urging force of the other portion, 

and the resilient engagement is released at a 
time at which the relative rotation force counteracts 
the urging force. 

3. The webbing winding devtee of claim 1 , further com- 
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prising: 

a coupling compelling mennber disposed at the 
inner side of the peripheral wall to be coaxially 
relatively rotatable with respect to both the mo- 5 
tor side rotating body and the siave shafts rela- 8. 
tive rotation of the coupli ng compelling member 
with respect to the motor side rotating body 
causing the coupling compelling member to 
move and mechanically couple the intermedi- io 
ate rotating body with the slave shaft; and 
an urging member disposed at the inner side of 
the peripheral wall to be capable of rotating to 
follow rotation of the motor side rotating body, 
the urging member urging the coupling compel- f5 
ling means in the direction of rotation of the mo- 
tor side rotating body. 

4. The webbing winding device of claim 2, wherein the 
resilient member includes the substantial plate 20 
form, a portion of a peripheral wall at the outer pe- 
ripheral portion of the intemnediate rotating body is 
recessed to a radial direction Inner side to forni an 
engaging recess portion, a portion of the torque lim- 

iter protrudes to the radial direction Inner side to 
form an engaging portion, the engaging portion re- 
si liently engages at the engaging recess portion, 
and this resilient engagement is released at the time 
at which the relative rotation force counteracts the 
urging force. 3o 

5. The webbing winding device of claim 2, wherein the 
resilient member inciudes the substantial plate 
form, an engaging recess portion is fomied at a por- 
tion of an Inner periphery of the motor side rotating 35 
body, a portion of the torque limiter protrudes to a 
radial direction outer side to form an engaging por- 
tion, and the engaging portion is engageable at the 
engaging recess portion for substantially integrally 
coupling the motor side rotating body with the ^0 
torque limiter. 

6. The webbing winding device of claim 2, wherein the 
resilient member includes the thin-walled tubular 
fonn, gear-like engaging recess portions are ^ 
formed at a peripheral wall at the outer peripheral 
portion of the intemriediate rotating body, a portion 

of the torque limiter protrudes to a radial direction 
inner side to fomn an engaging portion, the engag- 
ing portion reslliently engages at the engaging re- so 
cess portions, and this resilient engagement is re- 
leased at the time at which the relative rotation force 
counteracts the urging force. 



7. The webbing winding devtee of claim 2, wherein the 
resilient member includes the thin-walled tubular 
fonn^ an engaging protrusion is formed at a portion 
of an Inner periphery of the motor side rotating body, 
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an engaging hole is formed in the torque limiter, and 
the engaging protrusion is engageable at the en- 
gaging hole for substantially integrally coupling the 
motor side rotating body with the torque limiter. 

A clutch mechanism comprising: 

an outer side rotating body including an outer 
side peripheral wall fomied in a tubular form 
with arbitrary outer peripheral and inner periph- 
eral forms; 

an intermediate rotating body including an in- 
termediate peripheral wall disposed at an inner 
side of the outer side peripheral wall and 
tomned in a tubular fonn with arbitrary outer pe- 
ripheral and inner peripheral forms, an external 
diametric dimension of the Intemiediate periph- 
eral wall being smaller than an internal diamet- 
ric dimension of the outer side peripheral wall, 
and the intennediate rotating body being rela- 
tively rotatable about an axial center of the out- 
er side rotating body with respect to the outer 
side rotating body; 

an inner side rotating body provided at an inner 
side of the intermediate peripheral wall to be 
relatively rotatable about the axial center of the 
outer side rotating body with respect to both the 
outer side rotating body and the intennediate 
rotating body; 

a coupling member disposed between the in- 
temnediate peripheral wall and one of the outer 
side peripheral wall and the inner side rotating 
body, the coupling member, in accordance with 
a predetermined condition, mechanically cou- 
pling the one of the outer and Inner rotating 
bodies with the intermediate peripheral wall 
and causing the one of the rotating bodies and 
the intermediate rotating body to rotate inte- 
grally, and releasing the mechanical coupling 
when the predetermined condition ceases to 
apply; and 

a torque limiter disposed between the interme- 
diate peripheral wall and the other of the outer 
side peripheral wall and the inner side rotating 
body, the torque limiter integrally coupling the 
other of the outer and inner rotating bodies with 
the intennediate peripheral wall, and releasing 
the coupling of the other of the rotating bodies 
with the intennediate peripheral wall when a rel- 
ative rotation force of at least a predetemiined 
magnitude is generated at a time at which the 
intennediate peripheral wall acts to relatively 
rotate with respect to the other of the outer and 
inner rotating bodies. 

The clutch mechanism of claim 8, wherein the 
torque limiter comprises a resilient member. 
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10. The clutch mechanism of claim 9, wherein the 
torque iimiter is disposed between the outer side ro- 
tating body and the intermediate rotating body, the 
torque Iimiter includes a substantial plate form with 

a thickness direction thereof along a direction inter- 5 
secting an axis of the outerside rotating body, a por- 
tion of the peripheral wall at an outer peripheral por- 
tion of the intermediate rotating body is recessed to 
a radial direction inner side to fonn an engaging re- 
cess portion, a portion of the torque Iimiter pro- io 
trudes to the radial direction inner side to fonm an 
engaging portion, the engaging portion resiliently 
engages at the engaging recess portion, and this 
resilient engagement Is released at a time at which 
the relative rotation force counteracts an urging is 
force. 

11. The clutch mechanism of claim 10, wherein an en- 
gaging recess portion is formed at a portion of an 
inner periphery of the outer side rotating body, a 
portion of the torque Iimiter protrudes to the radial 
direction outer side to fomi an engaging portion, 
and the engaging portion is engageable at the en- 
gaging recess portion for substantially integrally 
coupling the outerside rotating body with the torque 25 
Iimiter. 

12. The clutch mechanism of claim 9, wherein the 
torque Iimiter is disposed between the outer side ro- 
tating body and the intennedfate rotating body, the 30 
torque Iimiter Is formed with a thin-walled tubular 
form including an internal diametric dimension 
greater than an external diametric dimension of the 
Intermediate rotating body and an extemal diamet- 
ric dimension smaller than an Internal diametric di- 3s 
mension of the outer side peripheral wall, gear-like 
engaging recess portions are formed at an outer pe- 
ripheral portion of the intermediate peripheral wall, 

a portion of the torque Iimiter protrudes to a radial 
direction inner side to form an engaging portion, the 
engaging portion resiliently engages at the engag- 
ing recess portions, and this resilient engagement 
is released at a time at which the relative rotation 
force counteracts an urging force. 

45 

13. The clutch mechanism of claim 12, wherein an en- 
gaging protrusion Is fonmed at a portion of an Inner 
periphery of the outer side rotating body, an engag- 
ing hole is fonned in the torque Iimiter, and the en- 
gaging protrusion is engageable at the engaging so 
hole for substantially integrally coupling the outer 
side rotating body with the torque Iimiter. 
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